


In building the world’s largest press brake, 
Warren City Manufacturing Company 
made sure of top quality welding by using 
Murex Electrodes. 

This huge unit, of fully stress-relieved 
welded steel construction weighs more than 
a half million pounds without dies. It is 
designed to exert a pressure of over 1,000 
tons for bending steel plate 54” thick to a 
right angle and in a single stroke in lengths 
up to 36 feet. 

Manual welding involved the equiv- 
alent of 40,000 feet of %” fillet welding 
requiring more than ten thousand pounds 
of GENEX, FHP and HTS rod. 


M & T can be of help to you... Ask for a representative to call and 
check over your welding operations, 


METAL & THERMIT CORPORATION 
120 BROADWAY @ NEW YORK 5, N. Y. 
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Construction and Maintenance of 
Railroad Equipment by Submerged 
and Gas-Shielded Electric Welding 


By N. G. Schreiner’ and J. M. Tippett’ 


This paper explains the principles of the sub- 
merged-melt and inert gas-shielded welding 
processes. Advantages of welded construc- 
tion are briefly given and various applications 
are presented. The submerged-melt welding 
process is used in construction of such equip- 
ment as car tanks, locomotive boilers, car un- 
derframes, car sides, and in rebuilding worn 
parts. The inert gas-shielded arc-welding 
process is used in fabrication of corrosion re- 
sistant tanks, locomotive cabs and passenger 
car refinements. 


HE submerged-melt and gas-shielded electric 

welding processes have been widely used as fabri- 

eating methods in new designs. Speed and econ- 
omy of production, as well as high quality of the weld 
metal, are characteristics of these processes. 

Although submerged-melt welding has been used for 
some time for the fabrication of railroad-car tanks, pas- 
senger-car underframes and side panels, the last two 
applications of the process have been considerably 
widened in the past two years. Within this same period, 
the inert gas-shielded arc process has been accepted as 
the major tool for welding aluminum 
and Everdur car tanks and other struc- 
tures. This paper will outline the ex- : 
tent of these applications and cover in 
more detail the major items, the physi- ¢ 
cal results obtained, code approvals 
and user acceptance. 

Submerged-melt welding is generally 
applied as a completely automatic pro 
cess wherein a bare rod is fed from a 
reel into the welding zone by means of a 
rod-feed motor. Welding current is in- 
troduced into the rod as it slides through 
contact jaws. A granulated welding 
composition covers the end of the rod 


* Presented at Dayton Section 
and Annual Meeting A.S.M.E 
1-5, 1947, 

, 1 Manager, Unionmelt Service and Development 
nionmelt Division, The Linde Air Products Com 

pany, New York, N. Y. 

_ + Manager, Unionmelt Service 
The Linde Air Products Company 


A.W.S., Feb. 1948 
Atlantic City, Dec 
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Fig. 1 


and the weld. Part of the composition melts in th 
welding heat and submerges the end of the rod and 
the fluid metal. This makes possible the use of high 
current densities and provides a complete liquid shield 
beneath the granulated material. Usually, no are is 


visible. Whereas shielded metal are welding makes 
use of current densities from 3000 to 10,000 amp 
per square inch of steel electrode cross section; in sub 


merged-melt welding, current densities up to 40,000 amp 
and more per square inch are commonly used. This ts 
the contributing factor which makes possible the deep 
penetration, high welding speeds and high quality of 
these welds. A schematic drawing of the process in 
operation is shown in Fig. 1. Butt joints are generally 
made in one or two passes in usual thicknesses of plate, 
and multipass procedures may be used for welding 
joints of any thickness. The finished weld surface is 
smooth, clean and uniform, without spatter. Distortion 
is minimized because of the manner of heat application 
Wherever welded joints are permitted, submerged-melt 
and gas-shielded welds fully meet the requirements of all 
codes and specifications relating to railroad structures. 
In the gas-shielded electric welding process, the arc is 
formed between a virtually nonconsumable electrode and 
the work. The pool of fused base metal and added filler 
metal is surrounded by an inert, monatomic gas, usually 
argon, and thereby protected from atmospheric con 
Tungsten is used as the nonconsumable 


tamination. 
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How the Submerged-Melt Welding Process Operates 
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Fig. 2—-Cut-away Drawing of the Heliarc Torch for Gas-Shielded Welding 








electrode, and filler metal, when required, is added in the late 1930's. At that point, full-scale use wa 
manually or automatically somewhat as in oxyacetylene layed by the demand for production of war material 
welding. Frequently the joint design makes it possible Since V-J Day, the program of modernization has be: 


to weld without using a welding rod. pursued wholeheartedly with the result that much up-t 
The variousfeatures of the Heliarc* gas-shielded electric date equipment is now in service. 
welding torch are shown in the cut-away drawing, Fig. 2. The acceptance by the railroads of welded construct 


A cup surrounding the tungsten electrode confines the over riveted construction has had a far-reaching effect 
shielding gas to the welding zone and keeps it {rom mixing equipment manufacturers. It has permitted the 


with the air until its work is done. The Heliare torchis donment of much heavy punching and riveting e 
light and easily manipulated. The operator shown in’ ment and required the installation of welding machin 
Fig. 3 is making a vertical seam in an aluminum tank. fabricating jigs and testing equipment. Concurrent 


By this process, stainless steels and nonferrous metals flow sheets, fabrication methods and floor plans 
are readily welded without flux. The elimination of flux, studied to assure the greatest economies in manufact 
the smoothness of the deposit and the speed with which 
it is made are the chief advantages of the process. It has 
been used in railroad equipment chiefly in the fabrication 
of aluminum car tanks, although stainless steel, Everdur 
and Monel products are also fabricated. 

Railroads and railroad equipment manufacturers dur- 
ing the past twenty years have made many studies of 
transportation problems. As a result, many innova- 
tions in motive power and rolling stock equipment are 
now in service all over the country. Many of the ideas 
were carried out to the point of constructing test models 


* Heliarc is a trade-mark of The Linde Air Products Co 
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Fig. 4—One Method of Backing Up the Weld in the 
Production of Large Car Tanks 








FuLET welo 








ve See 
Fig. 3—Welding a Vertical Seam in an Aluminum Tank with Fig. 5—Typical Design of Fabricated Manhole for 
the Gas-Shielded Welding Torch Application of Submerged-Melt Welding Process 
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The advantages of particular importance to the rail- 
roads of welded over riveted construction may be defined 
as follows: 

|, Elimination of possibility of leaks and corrosion 
due to the perfect seal at the joints. In riveted boilers, 
there may be leakage and caustic embrittlement and age 
hardening about the rivets. In riveted tank cars, leak- 
age and contamination of the lading from previous lad- 
ings may occur. In box cars, gondolas and hopper cars, 
there is likely to be corrosion at ledges and between the 
faving surfaces. All of these difficulties are overcome by 
welded design. 

9. Welded design usually results in a lighter dead 
load, by reason of greater joint efficiency and elimination 
of butt straps and rivets; thus permitting greater pay 
loads with the same motive power. However, unfortu- 
nately, railroad rules do not permit full advantage to be 
taken of this feature in certain types of freight cars. 

Other advantages such as first cost, first cost versus 
maintenance, and ease of manufacturing may be cited, 
but will be found more controversial than the above. 

The most extensive application of the submerged-melt 
process is in the fabrication of car tanks. These are 


Table 1—Typical Properties of Submerged-Melt Welds 
for Car Tanks 


A. Steel Conforming to A.A.R 
Relieved at 1150° F 


Specification M115 (Stress 
for | Hr. per Inch of Thickness) 


All-Weld Metal Tensile 


Yield point, psi. 46,700 
Ultimate strength, psi 67,300 
Elongation 2 in., © 33.5 
Reduction in area, 62.0 


B. Pure Nickel Car Tank Conforming to I.C.C. Specifications 


0.375-In. All-Weld 
Metal Tensile 


Transverse 
Tensile 


Ultimate strength, psi. 57,230 59,640 
Elongation 1.5 in., “ 36.4 
Break In weld 
Free bend elongation 35.3°7 bent double. No failure 
Chemical Analysis 
Weld Metal Rod 
Ni and Co 98.57 98 58 
Mn 0.70 0.31 
Si 0.06 0.30 
Al 0.07 0.32 
Mg 0.01 0.11 
Cu 0.11 0.03 
Fe 0.13 0.12 
Ti 0.06 0.26 


C. Stainless Steel Type 430 (Heat Treated at 1450° F. for 4 Hrs. 
Slow-Cooled) 


All-Weld 


Transverse 


Metal Tensile Tensile 
Yield point, psi 59,700 37,500 
Ultimate strength, psi. 75,700 72,000 
Elongation 2 in., % 28.0 ri 
Break In parent metal 
Free bend elongation 70.7% 
Chemical Analysis 
Plate Weld Metal 
Cr 15-16 15.76 
a 0.07-0.10 0.061 
Mn 0.50 max 0.75 
Si 0.50 max 0.48 
Ni 0.40 max. 
S 0.025 max. 0.029 
P 0.025 max. 0.018 


Corrosion Test: Typical corrosion rates obtained from stand- 
ard tests made in accordance with specifications indicated that 
the weld metal had at least as much, or greater, resistance to cor- 
rosion as the parent metal. 





| — 





Table 2—Typical Properties of Inert Gas-Shielded Welds 
in Car Tanks 


2S Rod 
All-Weld 


2S Aluminum 


Transverse 


Metal Tensile Tensile 
Yield point, psi or 11,200 
Ultimate strength, psi 13,980 13,400 
Elongation 2 in., © 29.0) 
Break Jagged In base metal 

Free bend elongation —34.0 bent double 
3S Aluminum —2S Rod 

Yield point Not Detected 
Ultimate strength, psi 15,660 16,500 
Elongation 2 in., “ 20.0 
Break Jagged In base metal 


Free bend elongation —35.8% bent double 


built under the A.A.R.-I.C.C. rules under the general 
classification 103W and LOS5SAW. Steel tanks are con 
structed of A.A.R. Specification M115 steel, similar to 
A.S.M.E. specification SA-285 grade C, and the welds are 
required to be completely X-rayed and the tanks stress 
relieved. Submerged-melt welding is used on the longi 
tudinal and girth seams, in the fabrication of nozzles and 
domes and the attachment of the anchors to the tank. 
Nozzles, reinforcing pads and domes are still being welded 
to the tank body by manual arc welding, although some 
consideration is being given to automatic equipment for 
making these welds. 

The generally used procedure for either class of tank is 
to fit and tack-weld the courses and heads into a complete 
unit, introduce a tractor-type welding machine and oper 
ator through the manhole opening and complete the in 
side or backing welds. The fitting brackets and tack- 
welds are then removed from the outside of the joints 
which are then welded under a separately mounted 
welding head. The tanks, during these operations, rest 
on motor-driven turning rolls, preferably rubber tired, 
for ease in positioning the longitudinal seams and for 
rotating at welding speed for the circumferential joints. 
The welding proceeds at from 10 to 15 in. per minute and 
since there are approximately 150 ft. of joint in the aver 
age tanks, the total operation is completed in less than 
6 hr. with the expenditure of approximately 17 man 
hours. In order to obtain maximum efficiencies, it is 
necessary that edge preparation be uniform and that the 
joints be fitted up tightly, a gap of less than 0.03 in. be 
tween plate edges being desirable. A number of in- 
genious fitting devices are being used to reduce to a 
minimum the man-hours necessary to obtain these re- 
sults. Where shop conditions make such attainments 
impractical, the device shown in Fig. 4 serves as a me- 
chanical dam to contain the molten pool and makes pos 
sible the welding of the inside girth joints with somewhat 
larger openings. Special granulated material flows from 
the hopper onto the belt, which is pulled along by rota 
tion of the tank and pressed against the underside of the 
joint under the welding zone. Similar material is held 
in a long trough directly underneath the longitudinal 
seam for serving a like purpose. This technique is 
particularly effective when making the initial backing 
weld in fabricating the class 103W tanks where the plate 
thicknesses are °/;, to */, in. at the joints. 

Fabricated manholes consist of a heavy bolting ring, 
formed of bar stock or oxyacetylene cut from heavy plate, 
welded to a neck formed from plate, the longitudinal 
joint being submerged-melt welded. A typical design is 
shown in Fig. 5. By jigging this assembly on the face 
plate of a welding positioner, the heavy fillet outside can 
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Fig. 6 —Joining Two Side Plates to the Crown Sheet in the Fabrication of a Locomotive Firebox 


be made in multiple passes while the inside of the joint 
is made in a single pass. Welding currents from 700 to 
1100 amp. are used; the entire weldment being com 
pleted in a little over an hour, with the expenditure of 
about 2'/» man-hours. 

Several car tanks of pure nickel have been built, al 
though the majority of car tanks are of steel. Stainless 
steels are also weldable by the process. Typical physical 
properties of welds obtained in these various metals are 
given in Table 1. 

Aluminum tanks of 2S or 35 used for the transportation 
of nonregulatory commodities, are designed to A.A.R. 
specifications for fusion welding by the gas-shielded 
process. The barrel of the tank consists of a heavy bot 
tom sheet and two lighter top sheets. They are prepared 
with a 60° vee, '/s-in. nose and fitted with the vee inside. 
The inside is welded manually using approximately 400 
amp. on a '/, in. diameter tungsten electrode, the power 
being supplied from a 1000 amp. transformer on which a 


= 


Fig. 7—Special Fixture for Welding the Dome to the Boiler 
Shell—-Making the Inside Weld 


high-frequency current is superimposed. The 


shielding gas is delivered at approximately 16 liters per 


minute. Filler rod of '/,in. diameter is fed into the 


we 


pool manually. The outside of the joint is prepared wit 


a vee gouge about */ i. in. deep, following which th« 
ing weld is deposited. ‘ 

The welds in these aluminum tanks are generally 
pletely X-rayed and pass without difficulty the 
stringent requirements which are customarily m 
high-quality steel welds. The dome reinforcing pa 
the dome itself are also attached to the tank by the 


; 
t 


l 


process, using a heavy fillet weld. Typical physi 


Fig. 8—Special Fixture for Welding the Dome to the Boiler 


Shell—-Making the Outside Weld 
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Table 3—Typical Properties of Submerged-Melt Welds in High-Tensile Steels Suitable for Locomotive Boilers 


4.S.M.E. Spec SA-212B SA-204B SA-203B SA-295A 
Stress Relieved at 1150° F. for at 1200° F. for at 1150° F. for at 1150° F. for 
1 Hr./In. 1 Hr./In. 1 Hr./In 1 Hr./In 
Plate Physicals 
Yield point, psi. t2,700 58,000 52,300 
Ultimate strength, psi. 76,000 75,500 80,480 
Elongation 2 in., % 28.5 31.0 22 5 
Reduction in area, “; 18.4 61.1 
0.505 All-Weld Metal Tensile 
\ 1¢ ld point, psi 53,400 61,01 Ww) i ° HH) SO) 
Ultimate strength, psi. 78,300 82,000 82.600 77 70M) 
Elongation 2 in., 30.0 27.5 97.5 10 
Reduction in area, “; 58.6 52 0 12 5 RO 
Break '/, cup 
Transverse Tensile 
Yield point, psi 38, 100 55,000 
Ultimate strength, psi 73,900 78.400 
Break In plate In plate 
Free Bend 

Elongation, °, 51.4 66.7 
temarks No failure No failur 





properties of inert gas-shielded welds are given in Table service was permitted by the I1.C.C. After five years’ 
2. It will be noted that with both 2S and 3S aluminum, _ service and the periodic inspection prescribed, the I.C.C 


Liat 


28 welding rod has been used to make the corrosion resist- was ready to permit the operation of some locomotives 
ance of the weld metal equal that of the parent metal. with welded boilers, but construction was impossible b 

‘A Somewhat higher strengths would be obtained in the cause of the war. During this period of close inspection 
aed wel | metal if a 43S welding rod (5' / silicon) were used. no leaks or failures because of welded joints were found 
letr [he most important application of submerged-melt Methods used by one manufacturer in the welding of a 
te - welding is its use on locomotive boilers. The rigid re locomotive boiler are illustrated. Figure 6 shows the us 
— quirements of the A.S.M.E. Locomotive Boiler Code, as of the process in welding the two side plates which are 
| well as those of the I.C.C. and A.A.R., have to be met. approximately in. thick to a */, in. thick crown sheet 


The first all-welded boiler was built to the A.S.M.E. of the firebox. The complete assembly is approximately 
Power Boiler Code Requirements for the Delaware and 100 x 300 in. in dimension. Standard doubk 
Hudson Railroad in 1937 after approval of the Bureau of | merged-melt welding procedure is used. The welding of 
Locomotive Inspection and the A.A.R. After a six each side is accomplished in a single pass at the rate of 
week's test as a stationary boiler, its operation in freight approximately 21 in per minute. 


vee sub 


From this operation, 
the assembly goes to the rolls where it is formed to th 
firebox contour. The barrel of the locomotive is fabri 
cated course by course, the longitudinal seams bei 
welded first and then X-rayed before further work 

done on them. After each course has been proved, the 
edges are ground to a plane in large special equipment so 





Fig. 9—Typical Center Sill Welding Operation Fig. 10—Fabricating a Body Bolster 
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Fig. 11 





Jig for Welding Side Sheets of Passenger Cars 


that the adjacent portions will fit tightly. The barrel is 
assembled and welded course by course until finally the 
firebox section is attached. A rotating ring is temporar- 
ily attached to the end of the firebox section so the com- 
pletely assembled boiler can be rotated on turning rolls 
for the making of the final weld at the throat sheet of the 
firebox. The use of standard submerged-melt joint de- 
tails and materials assures sound weld metal having the 
required physical characteristics. 

Figures 7 and 8 show a specially designed fixture for 
welding the dome to the boiler shell using the submerged- 
melt welding process. This apparatus consists of a weld- 
ing head turned into the vertical position and mounted 
on a small carriage of a type used for oxyacetylene cutting 
machines. A roller sleeve on the vertical post provides 
longitudinal motion of the welding head while keeping it 
vertical and permitting it to turn. It will be noted that 
the same apparatus may be used for making both the 
inside and outside welds. The only difference is in the 
method of maintaining the supporting rod in the proper 
position. 

The boilers constructed to date have been built of steel 
meeting A.S.M.E. SA-201A specifications. Greater 
strength for the same weight or lighter weight for the 
same strength can be obtained by the use of high-tensile 
steels for which a backlog of submerged-melt welding 
experience in the pressure vessel industries is available. 
Table 3 gives physical test data of submerged-melt welds 
in carbon silicon, SA-212B; carbon-molybdenum, SA- 
204B; nickel, SA-203B; and manganese vanadium, 

SA-225A, steels. One of the advantages of welded con- 
struction with its attendant perfection as assured by 
X-ray examination and the required stress relief is that 
the difficulties encountered in riveted boilers from stress 
corrosion cracking, strain aging and caustic embrittle- 
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ment are eliminated. From a series of tests made on the 
susceptibility of submerged-melt weld metal to straj; 
aging in steel of the following composition: C 0.25, Mn 
0.32, P 0.09, S 0.024, 
were somewhat susceptible to strain aging, but not 
so than the rolled steel. Also, the decrease in i; pact 
resistance and the increase in hardness due to aging < f the 
weld was practically the same whether the samples wer 
subjected to 2 or 10% strain. The importance of this js 
somewhat academic, since the boilers are completeh 
stress relieved and are relatively free of residual st: 
but it shows the thoroughly satisfactory quality 
weld metal. ee: 


The submerged-melt process has been used in the fabri 


I the 


cation of locomotive tender side sheets, especially during 


li 
the war when single plates of large dimensions were os 
cult to obtain. The process was particularly advai 
geous because of the lack of distortion and the uniformit 
of the weld bead which many times eliminated expensiv 
finishing operations. 

The inert gas-shielded process has been used in th 
fabrication of aluminum engine cabs and other parts ir 
volving the use of aluminum. 


probably even less difficult with this process than wit! 
the shielded metal-are process. An additional advantag 


is the decrease in finishing expense and the elimination of 


flux removal. 
Both processes have been used to a degree by fabrica 
tors of passenger and freight cars. The operatior 


submerged-melt welding on center sills is probably well 


known since it is one of the initial applications of the 


























































































































Fig. 12—Dual Setup for Welding Posts to Side Sheet of 
Hopper Cars 


it was concluded that the welds 
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These operations required 
welding in the vertical and overhead positions, which is 
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Fig. 13—Rebuilding a Multiple Wear Cross Head Guide 


process. Figure 9 shows a typical center sill welding 
operation. The ‘‘Z”’ bars making up the sill are held in 
, mechanically operated clamping fixture and the welding 
proceeds at the rate of 48 in. per minute. Sufficient 
camber is placed in the jig so that the finished section 
emerges in the desired shape. 

Another operation on underframes, shown in Fig. 10, 
is the fabrication of a body bolster. The jig is so de- 
signed that either the bolster or the welding machine can 
be brought to any desired position. 

The jig used for welding the side sheets of passenger 
cars is shown in Fig. 11. Jigs of similar design are used 
for welding the side sheet and roofs of box cars. In 
welding passenger-car sides, the joint is backed up by 
copper. In box-car sides and in roofs, the joint is usually 
made between the sheet and a structural member, side 
post or carline. Welding is accomplished at the rate of 
from 65 to 130 or more in. per minute, using approxi- 
mately 0.033 Ib. of rod per foot of joint. Fatigue tests 
conducted on comparative specimens of riveted, spot- 
welded and submerged-melt welded design indicated that 
failures occurred at an early stage in the riveted and spot- 
welded specimens while the submerged-melt welded 
specimens considerably exceeded these performances. 

Figure 12 shows two welding heads mounted on one 
carriage for simultaneously welding both sides of the 
posts of hopper cars to the side sheet. The track is piv- 
oted so that the diagonal post at each end of the car can 
also be welded. Excellent welds can be obtained at 
speeds of around 40 in. per minute while speeds as high 
as 80 in. per minute have been obtained in certain pro- 
duction operations. 

The inert gas-shielded welding process has been used 
in the fabrication of many of the items made of light-gage 
stainless steel and aluminum which make up the passen- 
ger-car refinements. An example of this is the stainless 
steel refrigerant coolant tank, 14 in. in diameter, which 
perates at 450 lb. per square inch pressure. These 
tanks are made of two deep-drawn halves with a round 
seam butt weld joining the two halves. Other items 
fabricated of 16-gage stainless steel generally welded by 
this process are ice-box lids, vestibule light receptacles, 
steam table doors, garbage landing tables and chutes, 
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Fig. 14—The Built-Up Metal Is Deposited with Such a 
Smooth Surface That Very Little Finish Machining Is 
Required 


sinks and water tanks. Aluminum grill work is being 
built of extruded tubing and channel, and aluminum 
shipping containers for a deep freeze unit are also being 
welded by this process. 

Another interesting application of the submerged-melt 
welding process is in the building up and maintenance of 
various worn parts which are encountered by the main 
tenance departments. One such operation is shown on 
Fig. 13 in which a multiple-wear cross-head guide is being 
resurfaced. Since this is generally an alloy steel, a pre 
heat of 500° F. is used and maintained during welding 
The surfaces are welded in multiple beads using approxi 
mately 550 amp., 30 v. at 15 to 22 in. per minut 
Approximately 17 Ib. of rod are deposited per hour. 

Another maintenance application is the building up ot 
trailer wheel centers. Higher current can be used be 
cause of the larger diameter of this part and rod is de 
posited at the rate of about 22 lb. per hour. An example 
of the smooth surface that can be produced is shown in 
Fig. 14. The surface is so uniform that only a very small 
allowance is required for finish machining. Frequently, 
as in the rebuilding of mine locomotive tires, the parts 
are used without machining. On driving wheel centers, 
there is an approximate saving by submerged-melt weld 
ing of 15°) on labor and materials alone, without taking 
into account the smoother deposit obtained by this 
process which decreases machining time and tool breakage 

Other pieces which have been built up are bar-typ« 
guides, chaffing irons, driving box shoes and wedge fits 
Some of the other applications that look promising ar¢ 
the building up of stoker screws, stoker-screw flights, 
steam-cylinder piston-ring grooves and brake rods 
There are, of course, many other possibilities for build up 
which have not yet been investigated. 
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APID, accurate and positive tests of welds in tank 
walls, pressure vessels, plate and pipe of all kinds 
can now be accomplished using a newly developed 

“angle beam”’ transmission technique in connection with 
a conventional Supersonic Reflectoscope. The use of 
supersonic waves for testing materials for internal de- 
fects has become standard practice in many industries 
during the last several years. The newly developed 
method differs from the previous ‘straight beam’’ 
in that the sound beam is directed into the material in a 
direction generally parallel to the surface of the test piece. 
Welds in steel plate up to 5-in. thick and in thin walls 
as thin as '/,. in.) have been successfully inspected with 
this new method. Indications from voids, inclusions or 

other defects in the weld are shown visually on an oscillo 

scope screen. 

Gas welds, arc welds and pressure welds lend them 
selves equally well to the supersonic method of inspection. 
Seam, groove and bevel welds, whether fused, beaded or 
full weave, can be tested so long as the weld surface is 
relatively uniform. Even small defects which are ex- 
tremely difficult to locate by X-ray or other nondestruc- 
tive tests can be readily indicated on the oscilloscope 
screen 


Principle of Operation 


The Supersonic Reflectoscope is an instrument which 
operates upon the principle of echo-ranging. In its sim- 
plest form, it consists of a pulse generator which produces 
ultrasonic pulses of very short duration, usually in a range 


* Product Engineer, Sperry Products, Inc., Hoboken, N. J 





Fig. 1—The Reflectoscope, Equipped with a Searching 
Unit for Angle Beam Transmission, Testing a Weld in Plate. 
The Beam Is Aimed Directly at the Weld as the Searching 
Unit Is Moved Back and ang Py Path Roughly Parallel to 
the We 


Testing Welds with Supersonic Waves 


By Benson Carlin* 
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from about | to 3 micro-seconds. The instrument ; 
arranged that any of a wide range of frequencies {: 
0.5 to 5 me. may be produced. These pulses are sent 
from a quartz crystal transducer which produces 

of vibrational pulses in the medium under test. T! 
pulse generator then becomes inoperative and the sam 
transducer acts as a receiving antenna upon which th: 
turn reflections impinge. 

These reflections produce a change of vibratio 
energy into electrical energy of the same frequency as t 
original vibration. They are amplified by a suitabk 
broad band amplifier. The visual indicator is a cath 
ray tube. A time marking system permits the accur 
measurment of the distance from the searching u1 
any defect in the weld or in the part under test. A 
cal deflection of the horizontal trace of the oscillos 
will be obtained from the initial pulse as the sound ent: 
the material. If additional vertical deflections ar 
tained which are not caused by a reflecting edge or en 
of the welded piece, a defect or defects is apparent 
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Angle Beam Transmission 






The sound waves produced by the quartz crystal in t 
original “‘straight beam’’ method travel in a direct 
perpendicular to the surface of the material under t 
and the energy is confined to a projection cone similar to 
flashlight beam. Due to the uneven or rough bead or 
most welds, it was not possible to seat the searching unit 
on the weld so that the interior could be scanned for di 
fects. By the newly developed angle beam techniqui 
the sound beam is deflected at an angle to the normal, 
and rapid and accurate inspection of welds is accom- 
plished by merely placing the searching unit on the smoot! 

































Fig. 2—A Close-Up View of the Searching Unit Used in Angle 


Beam Transmission 
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Fig. 3—A Block Diagram Showing the Relationship of the 
Major Components of the Supersonic Reflectoscope 
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parent metal adjacent to the weld, or even at some dis 
tance from it (See Fig. 2). 

The searching unit employed in angle beam transmis 
sion conststs of the usual quartz crystal, '/2 or 1 in. 
square, to which is cemented a special plastic member 
the whole being enclosed in a suitable holder. This 
special transducer has the property of transmitting super 
sonic waves into a medium at such an angle that the 
waves travel in a direction generally parallel to its face. 
The material itself is an important aid in guiding the 
sound waves withinit. The energy travels by successive 
reflections between the surfaces of the material (see Fig. 
+) until it reaches an interface which presents a difference 
in homogeneity perpendicular to the beam. The weld 
metal will not constitute a reflecting interface. How- 
ever, all flaws of a size to cause rejection will have a 
boundary, part of which will be in the correct direction 
to reflect some of the sound energy. When the beam 
impinges upon any interface, part of the energy will be 
reflected in the usual manner, received by the Reflecto 
scope and indicated on the oscilloscope screen. 


INITIAL PULSE 
FLAW INDICATIONS 








Fig. 4—A Sketch Which Roughly Reveals the Path Through 

Which the Searching Unit Is Moved When Testing Welds 

with Angle Beam Transmission and the Indication Which 
Appears on the Oscilloscope Screen 





Fig. 5—-A Sketch Showing the Path of the Sound Beam 

When Testing a Wall Section of a Tank or Pressure Vessel 

The Sound Beam Will Follow Curvature and Will Travel 

Without Interference Through Good Material and Good 
Weld Areas 


Test Procedure 


The test procedure is the same regardless of the type of 
weld. The operator cleans a 2- or 3-in. wide strip parallel 
to and at a distance of 2 to 6 in. from the weld, depending 
on plate thickness. A light film of oil is spread over the 
cleaned area. The searching unit is then placed on the 
cleaned area and the beam is aimed directly at the weld 
line. The supersonic beam is thus projected through the 
plate and the weld, and any defects in its path will be 
located as the searching unit is moved parallel to the weid 
(see Fig. 4). Since the dimension of the angle-testing 
beam is approximately equal to the area of the crystal, 
this beam will cover the entire interior of a plate or sec 
tion whose thickness is equal to or less than the crystal 
width. For sections thicker than crystal width the 
searching unit should be moved back and forth through a 
path approximately equal to the thickness of the plate 
while it is being moved parallel to the weld. This will in 
sure complete coverage of the weld area 

By controlling the sensitivity of the instrument, de 
fects or voids too small to affect the efficiency of the weld 
may be by-passed. A recommended procedure is to use 
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Fig. 6—-Testing a Flanged Pipe and a Rough Sketch Show- 
ing Defects Found in the Weld and in the Flange 
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INDICATIONS FROM EDGE 


Fig. 7—-Calibration of the Reflectoscope When Using Angle 
Beam Transmission. The Time Markers Have Been Ad- 
justed so That Each Square Wave Equals One Inch 


two standard weld samples in order to set the instrument 
at its proper sensitivity for the particular job. These 
test pieces should be as nearly as possible borderline 
samples—one with barely sufficient voids to cause re- 
jection and the other containing acceptable voids. The 
Reflectoscope can then be tuned in such a manner as to 
pick up the objectionable defects and to by-pass those 
which are acceptable. 


Other Characteristics of the Angle Beam 


When the supersonic beam is directed angularly into 
test material it will follow curvature as shown in Fig. 5. 
Tubing and pipe with outside diameter of only 2 in. have 
been successfully tested. Likewise, the angular beam 
has been directed around corners, and defects in flanges 
as seen in Fig. 6 have been detected. 

Sound waves will travel equally as well in aluminum 
and magnesium as they do in steel. Thus, welds in light 
metal plate and sheet stock can be tested for defects as 
readily as ferrous metals. Despite the fact that these 
metals are of lower density and present difficulties to 
other nondestructive test methods, the relatively uni- 
form and small grain structure permits a depth of pene- 
tration comparable to steel and the accurate location of 
defects of just as small in size. 


























Fig. 8—A Sketcii Showing the Path of the Sound Beam 
When Testing Tubing and Bar Stock 


Calibration 


For the accurate location of defects when using the 
angle beam transmission method the Reflectoscope is 
calibrated in the usual manner. The simplest method is 
to place the transducer on a sample piece of material 
pointing the angle beam toward an edge. The distance 
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from the face of the transducer to the edge can then }y 
measured with a ruler, and the time marks set so that . 
reflection shows on the correct mark for that dista 
Variations in the thickness of the material will not ~: 
quire recalibration since the angle beam must trave! ¢! 
same distance regardless of thickness. This calibratio; 
method is illustrated in Fig. 7. 

Accurate calibration is especially important when test 
ing welds if the material itself has not been previously 
tested. Such a situation may arise when testing welds 
in pressure vessels which have seen service. Internal «& 
fects in the material will reflect the sound similarly ¢ 
voids in the weld, and accurate calibration will elim 
nate uncertainties as to the position of the defect. 

The angle beam transmission method was develope 
primarily as a result of experiments in the supersoni 
testing of welds. However, it has been found suited to g 
variety of other applications which include the testing , 
tubing and bar stock as seen in Fig. 8. Small diameter; 
bar stock is sometimes tested from the ends as well 
from the sides. 


{ 





A Sean 


Fig. 9—Testing Pipe Around Its Circumference. 
Would Be Tested in This Manner and Any Defects Would 
Appear on the Oscilloscope Screen | 


Conclusion 


Nondestructive testing of metals with supersonics has 
progressed far beyond the experimental stages in a rela 
tively short time. The newly developed angle beam 
transmission method which has made possible the rapid 
and accurate inspection of welds for all types of defects 
will further increase the applications of the test method as 
incorporated in the Supersonic Reflectoscope. Sensi 
tivity of the instrument can be controlled in order to di 
tect only the objectionable flaws and, by calibrating, it 1: 
easy to distinguish between flaws in the plate and thos: 
in the weld.areas. Present progress of the art is suc! 
that the future may bring a general revision of the various 
codes which in the past have restricted the use of welds 11 
many applications. 
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Brazing and Other Applications of 
High-Frequency Heating 


By H. Bunte’ 


The fundamentals of high-frequency heating 
are discussed and the various types of apparatus 
available to do the job are briefly described. 
Methods of work handling are indicated. Chief 
advantages are: rapid heating, careful control, 
increased production, better appearance, uni- 
form quality and use of less skilled labor. 


Introduction 


O BEGIN with, let us define cycle, high and low 

frequency. By acycle we mean a start from zero, 

rising to a maximum positive value, decreasing to 
zero, reaching a maximum negative value and coming 
back to zero, ready to become positive again. In 60-cycle 
power-line supply this happens 60 times per second and it 
is called 60 cycle or low frequency. Any higher fre- 
quency than this we call high frequency. For the pur- 
poses of our discussion this may range as high as 2000 to 
2400 million cycles per second. Thousands of cycles are 
usually spoken of as kilocycles and million of cycles as 
megacycles. 

This field may be subdivided into induction heating 
ind dielectric heating. Dielectric heating is used on ma- 
terials nominally considered to be nonconductors of elec- 
tricity. The work to be heated becomes the dielectric 
material between the plates of a condenser. Molecular 
stresses, evenly distributed throughout the work, and re- 
versing millions of times per second asthe polarity of the 
plates is reversed,heat the work uniformly throughout its 
entire thickness. The frequencies most commonly used 
range from about 1 megacycle up to about 50 megacycles, 
although occasionally much higher frequencies may be 
used, 

By induction heating we mean that, by placing a coil 
carrying current close to the work, current is induced in 
the work, and this induced current, acting on the resist- 
ance of the work, generates heat. I think you all under- 
stand that there is no actual physical connection between 
the work to be heated and the coil supplying the power, 
but that the power is transferred by induction or it might 
be called ‘“‘transformer action.’’ The heat generated 
then may be compared to the heat generated in the secon- 
dary of a transformer when it is short circuited. 

In induction heating, the depth of penetration is closely 
related to frequency, particularly in magnetic materials. 
Due to the phenomenon known as ‘“‘skin effect,’’ the 
higher frequencies concentrate the heat nearer the sur- 
lace. The frequencies most commonly used in high-fre- 
quency induction heating range from about 1000 cycles 
to 500,000 cycles or 500 kilocycles. This upper fre- 


* Delivered before the AmerRICAN WeLp1NG Socrety Chicago Section meet 
ing of November 21, 1947. 
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quency is just below the broadcast band which is used to 
bring radio programs to your home. 

Let it be clearly understood that there is no magic effect 
of “high frequency.”’ It is not a “‘cure all’’ and there is 
no particular secrecy or mystery surrounding it. For 
some kinds of work very satisfactory induction heating 
is possible at the power-line frequency of 60 cycles, thus 
eliminating frequency conversion equipment entirely. 
However, this is true only on certain very limited types of 
work. Heating current induced in the work is deter- 
mined by the power supplied to the coil, the frequency 
and how good a magnetic circuit the coil is acting on. At 
60 cycles it is always necessary to have considerable iron 
in the equipment in order to insure a good magnetic 
circuit. At higher frequencies this is not necessary. 
For melting nonferrous metals 60-cycle induction fur- 
naces are quite widely used. This equipment has an 
iron core very similar to the core used in a power trans- 
former. Some equipment is on the market for annealing 
and stress relieving with 60-cycle power. Its use ts 
limited to cylindrical work of fairly large diameter. For 
high-temperature work, 60-cycle equipment is usually 
custom built to doa specific job. This is mentioned only 
to show what is possible, rather than what is common 
practice. 

Whereas the effect of higher frequency 1s to concentrate 
the heat nearer the surface, in practice this is usually not 
important for brazing. Most brazing work is of such a 
shape and size that this is immaterial. However, on 
those jobs of particularly thick cross section to be 
brazed, it might be wise to consider the lower frequencies 
in order that there will not be too large a temperature 
difference between the inside and outside of the area. 
Also, on extremely small pieces, unusually high frequen 
cies may be necessary in order to secure sufficient heating 
effect. 

Much romance has naturally attached itself to the term 
“high frequency."" Some high-frequency generators em- 
ploy vacuum tubes and therefore are called ‘‘electronic.”’ 
In some ways this may be unfortunate because during the 
war much romance and magic was associated with the 
terms ‘“‘electronic,’’ radar, etc. This condition is being 
rapidly dispelled, however. High-frequency induction 
is merely another method of getting heat into the work. 
It has certain distinct advantages over other methods of 
heating. Most of these advantages stem from the ex 
tremely rapid heating rates possible. 

Because of the extremely rapid heating rates, it 1s pos- 
sible to concentrate the heat in very small areas exactly 
where desired. This gives the following benefits: Econ 
omy of operation is assured if, as is usually the case, only 
a small part of a large object need be heated in order to 
perform the desired job. In other words, the heat pro 
duced by a high-frequency induction machine may be 
expensive, when the first cost of the equipment and the 
operating efficiencies are considered, but the heat utilized 
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may be economical compared to other methods. No 
heat is wasted on areas not needing it. Of course this 
also means that, comparatively speaking, a small machine 
can turn out a large amount of work. Another advant- 
age of being able to concentrate the heat where desired 
is the ability to perform a heating operation immediately 
adjacent to a zone where heat would be detrimental, and 
keep that zone from being heated. This may mean braz- 
ing very close to another brazed joint or close to a hard- 
ened surface, or it may mean that it is possible to have 
areas of different heat-treated characteristics immedi- 
ately adjacent to each other. Due to rapid heating and 
accurate control of temperature and area heated, dis- 
coloring is minimized. One more, and a very important, 
advantage resulting from the rapid heating rates possible 
is the fact that it is ideally suited to use in modern pro- 
duction line manufacturing, thereby assisting in holding 
down over-all manufacturing costs. 


High-Frequency Generators and Work-Handling 
Equipment 


Most of you probably know that the three types of 
equipment used to generate high-frequency power are 
motor generator, spark gap and electronic or vacuum 
tube. Although lower-frequency generators’ are built, 
as far as we are concerned, we need consider only the 
3000- and 10,000-cycle-mg. sets. A motor generator set 
to operate at 30,000 cycles has been designed and an- 
nounced, but is not yet in production. Spark-gap sets 
may operate anywhere from 80 to 525 kilocycles although 
they are usually thought of as operating in the 250- to 
350-kilocycle range. Electronic or vacuum tube sets 
usually operate in the 400- to 500-kilocycle range for 
induction heating but may be built for any frequency up 
to 2000 megacycles. 

Motor generator sets range from 7'/. kw. upward in 
size. Electronic sets range from 200 w. up to about 100 
kw. in size. Spark-gap sets range up to 30 kw. in size. 
One important distinction to keep in mind is that motor- 
generator sets and electronic sets are usually rated on 
output power whereas spark gap sets are usually rated on 
input power. 

In order to insure maximum power transfer from the 
machine to the work it is necessary that the impedance 
of the work coil containing the work be matched to the 
impedance of the high-frequency generator. In the 
spark-gap machines this matching is somewhat broader 
and less critical and can many times be taken care of by 
merely turning a dial. 

In the case of electronic sets this same result is secured 
by the use of variable ratio output transformers which 
are selected on the basis of the type of job tobe done. In 
some mg. sets variable ratio or tapped auto transformers 
are available to do the same thing. 

In comparing the various types of equipment a theo- 
retical value of efficiency or a lengthy discourse on the 
optimum frequency for a certain job is unimportant. 
The manufacturer of each type naturally feels that his 
equipment has certain advantages over the others. This 
means that, when contemplating the purchase of a piece 
of equipment, the customer should consider all types in 
order to find out which is best for his particular job. He 
should get recommendations and cost estimates from 
various vendors and should evaluate these recommenda- 
tions carefully. Not only first cost but operating cost 
over a long term is important, as well as general satisfac- 
tion and freedom from trouble. Service facilities of the 
manufacturer should be considered too. 

In choosing a high-frequency generator considerable 
care should be given to selecting the proper size equip- 
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ment. A specific size may be indicated to do a certajy 
job. In case the first cost appears high there may be , 
tendency to attempt to do the job with a smaller machin. 
and by lengthening heating time this may be possih|; 
In the past there has often been a tendency to purchay 
machines of smaller size than might appear wise in th¢ 
light of present experience. Rarely is a machine pyr 
chased for one job and that only. In the few case< 
where this may be true the following remarks do no} 
apply. 

When setting up future jobs it may be found that 
serve capacity to handle higher production or large; 
parts may be very desirable. Heating rates are deter 
mined by power available, coil design and proximity ,; 
coil to work. Beside these factors, ultimate tempera 
ture reached is also dependent on the duration of th 
heating interval. In order to simplify the design 9; 
coils for new jobs adequate power control is necessary 
In other words, should the coil design not be ideal. }; 
may be possible to compensate for this and still secur 
good results by adjusting the power output of the m 
chine. This may not be economical for long-time ope 
tion, however. On some jobs it may be found that 
longer heating time at lower power, or vice versa, ma) 
produce better results than the heating schedule orig; 
nally chosen. For these reasons it is usually consider: 
desirable to purchase a machine having 50 to 100° r 
serve capacity and having controls capable of reducing 
power output of the machine down to about 25° 
capacity in at least 4or 5steps. This is usually availabk 
on any type of equipment. ‘On some it may be standard 
while on others it may be anextra. A fair amount of th: 
dissatisfaction with some of the older sets may have bee: 
because of a lack of such controls. ; 

The principal reason why high-frequency heating has 
not been more widely used than it has is because the first 
cost of the equipment is sometimes considered rather 
high. In order to justify this first cost it is usually neces 
sary to have a fairly large volume of work over which t 
distribute the cost. The actual nature of this work, th: 
number, size and shape of the pieces will determine th 
coil design and work-handling method used, which in 
turn may greatly influence the unit cost which after all is 
the only one to consider. 

It is possible to use a large coil and heat various sizes 
of work in it. This is very practical for jobs such as 
brazing high speed tips on cutting tools. These tools 
will come in various sizes in most plants but there may 
not be enough of any one size to justify changing coils 
foreach. The speed and efficiency may not be so good 
when heating a piece in a coil much larger than the par 
ticular piece requires, but the over-all economy may by 
better this way because of saving time otherwise used i1 
changing coils. 

The simplest form of work handling is a single coil i: 
which the work is manually inserted and removed. This 
may be very satisfactory for medium sized or fairiy larg: 
pieces of work or where each piece requires some indi 
vidual attention. However, for very high productio 
items it is obviously too slow. 

The next step up the line in work handling is two coil 
with a throwover switch to transfer the power from on 
coil to the other. Assuming that the heating cycle r 
quires the same amount of time as the loading and un 
loading, with this system it is possible to keep the high 
frequency machine working all of the time. 

Another step is the system of forming several coils i: 
series so that several pieces of work may be heated at 
once. These series coils may also be used on a throwove: 
switch. 

From here, the next step is a revolving table with th: 
work carried through a shoe coil. One operator per 
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forms both operations of loading and unloading. Pro- 
duction is continuous and by choosing machine size and 
coil design properly any heating cycle necessary can be 
chosen. 

The ultimate in work handling consists of placing the 
work on a conveyor belt and carrying it through a shoe- 
type coil. Conveyor speed and machine size can be so 
chosen as to get almost any production rate desired. One 
or more persons can be utilized for both loading and un- 
loading the work. 


Brazing 


Brazing fundamentals such as the necessity for cleanli- 
ness, having proper fit of the parts and good joint design 
in order to insure proper fill in and flow through of alloy, 
are just as important with high-frequency as with other 
forms of heating. Naturally, the ability to fabricate 
complicated pieces from simple parts joined by brazing is 
not changed by the method of heating used. 

We generally assume a good fit of the parts to be 
joined, but such is not always the case. Where a poor 
fit is present, with torch brazing and hand application of 
the alloy it may be possible to so manipulate the torch 
and alloy as to fill in minor voids. With preplaced in- 
serts of alloy as usually used in induction heating, this 
is not possible, of course. By the same token, much 
smaller quantities of brazing alloy are used, resulting in 
considerable savings. 

The appearance of the alloy at the edge of the joint is a 
good indication that the joint has been heated enough. 
This makes inspection easier. With preplaced alloy 
several joints in one piece can be prepared ahead of time 
and heated at once. The sequence of operations of 
applying alloy and heating the work are such as to lend 
themselves readily to straight-line production. 

Regardless of heat source, distribution of heat greatly 
influences alloy flow and wetting action and, without uni- 
form heat, thorough wetting of the entire joint is not pos- 
sible. When brazing is done with a torch it is difficult to 
heat the entire joint uniformly and the alloy is usually 
hand fed into the joint. This is slow and it is difficult to 
produce a smooth joint. Not only are the appearance 
and sometime the strength not so good, but there is a 
considerable waste of alloy. With a well-designed coil 
and properly chosen heating time and power output, uni- 
form heat distribution is inherent in the process and the 
quality of work is excellent producing a nice appearing, 
strong joint without employing highly skilled labor. 
Once set, the cycle is repetitive with each piece auto- 
matically getting the same treatment thus yielding uni- 
form results with fewer rejects. 

However, some attention must be given to joint design 
and coil location in order to secure the best distribution 
of heat and consequently to get strong joints in all cases. 

The fit of the parts to be joined is important in deter- 
mining thickness of alloy film and consequently the 
joint strength. A proper balance must be reached be- 
tween cold clearances and size, thermal expansion rate 
and temperature reached by the component parts in or- 
der to insure proper clearances when the joint is hot. 
Because of the rapid heating rates possible by induction, 
this factor assumes greater significance than when other 
forms of heating are used. In general, the coil should be 
so designed as to heat the entire joint area of all parts as 
evenly as possible. 

In the case of brazing a heavy collar to a thin tube this 
may be impossible and coil design should be such as to 
concentrate the heat in the heavy member and allow the 
thinner member to be heated by conduction. This heat 
flow by conduction will take appreciable time, however, 


so here is a reason for using a longer heating cycle than 
might be necessary merely to flow the alloy. Even when 
the problem of unequal heating is not involved in this 
way a longer heating cycle is usually preferable. Many 
slight irregularities in heating due to faulty coil design or 
improperly locating the work in the coil can be equalized 
by heat flow if sufficient time is allowed for this. This 
longer heating cycle without decreased production is 
easy to arrange by using multiple coils holding more 
pieces of work and heating each one longer, rather than 
heating fewer pieces for a shorter period of time. Using 
coils of larger diameter also tends to produce more uni 
form heating, and they are not so critical as to centering 
of the work. Beside this it is easier to insert and remove 
the work. It is an advantage many times to place the 
coil on the opposite side of the work from the alloy in 
order that the alloy will not be heated by induction and 
flow before the work is heated to the flow point of the 
alloy. 

In designing a product it is many times possible to 
plan from the beginning to use induction brazing and 
choose the joint design and assembly procedure in such a 
manner as to lend itself readily to preplacing of alloy and 
production line handling. Striking economies can be 
effected when long-range planning of this sort is employed 

Beside the advantages already mentioned for induc 
tion heating, the ability to concentrate the heat in local 
ized areas contributes to operating economy since no 
heat is wasted. There is very little oxidation and this 
means little cleaning is necessary. If the work requires 
complicated jigs, induction heating may offer special ad 
vantages because only a few jigs will be required whereas 
furnace brazing would require many jigs. Also, the en 
tire object is not annealed as it is in furnace brazing 
Where it is necessary to heat treat the parts after as 
sembly, copper brazing must be employed. At present 
this can be done best in the conventional resistor-heated 
furnace with controlled atmosphere. Experimetally, 
copper brazing in a protective atmosphere has been done 
by induction but the cumbersome equipment necessary 
does not make it appear to be a good application at 
present. 

Some jobs can be done by induction heating which 
cannot be done by slower heating methods. In some 
cases, where a tight seal is desired, heating much surface 
might heat the contents sufficiently to cause them to ex 
pand and make a tight seal very difficult to get. In 
other cases the contents might be damaged by heat 


Other Applications for Induction Heating 


Brazing by induction heating should not be considered 
alone. The only part of the brazing done by induction is 
the heating. In order to fully understand the versatility 
and usefulness of this new tool, other uses of this form of 
heat should be considered briefly. Perhaps they will 
suggest new brazing possibilities. 

Many times several uses of the same equipment must 
be considered in order to justify purchasing it. Whilk 
more induction machines are used for brazing than for 
any other use, heat treating is probably the second larg 
est application. 

The rapid heating rates possible and the surface heat 
ing characteristic, make high-frequency induction heat 
ing very well suited for surface hardening. It is widely 
used for this and in general many of the same advantages 
apply as for brazing. It is necessary to supply the heat 
very rapidly for surface hardening or the heat will travel 
to the center of the work by conduction. This may de 
stroy the tough character of the core of the material 

While it is not always true, of course, many times the 
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best size of equipment for a hardening application may 
be considerably larger than the size -necessary for the 
average brazing job. All these factors should be evalu- 
ated when considering the purchase of high-frequency 
equipment. 

Consider such jobs as hardening crankshaft bearing 
surfaces. Here only a very small part of the complete 
article is heated and consequently it is very economical. 
It is inherently a fast process, and because of less scale, 
no warping and consequent straightening, it has many 
advantages over other methods, particularly for very 
large crankshafts. 

It is possible to heat metal parts even though they may 
be covered with some other substance. In the process 
of manufacturing rubber rollers, the steel shaft is often 
reclaimed from old rollers in order to use it again. Re- 
moving the old rubber is a very laborious process. One 
method is to remove most of the rubber with a cutting 
toolin a lathe. This cannot be used to remove all of it, 
however, because the core is usually not quite straight 
The small amount of rubber remaining is removed with a 
file and the final cleaning is done with a torch. Another 
method is to pile old rollers in a vacant lot, pour gasoline 
over the pile and ignite it. This is very messy, to say the 
least. By induction heating the shaft is heated, which in 
turn heats the rubber at the junction releasing it from the 
shaft and the rubber can be slit and pulled off. This is 
a very clean operation by comparison with other methods 

An even more striking example of the ability to heat in- 
ductively inside a shell is the degassing of metallic ele- 
ments inside various kinds of vacuum tubes. The 
metallic elements are heated up to temperatures of 700 
to 800° while the tube is evacuated in order to release the 
gases absorbed in the metal without heating the glass 
envelope. 


Dielectric Heating 


Although not directly connected with induction heat- 
ing, dielectric heating is also high frequency and therefore 
may easily be confused with induction heating. The 
frequencies used range from 1 to 2000 megacycles. As 
mentioned previously, dielectric heating is used on ma- 
terials generally considered to be nonconductors of elec- 
tricity. Instead of inducing current to flow in the work, 
the polarity of the plates on each side of the work is 
rapidly reversed. 

This rapid reversal with high voltage applied to the 
plates produces molecular stresses evenly throughout the 
work and it gets just as hot in the center as on the out- 
side. This is the only method known for producing heat 
evenly throughout electrical nonconductors. In all 
other methods the heat must be conducted from the sur- 
face inward and consequently heat input is limited by 
allowable surface temperature. 

In dielectric heating, the heating rate varies with vol- 
tage and frequency and is a characteristic or the material. 
Since certain materials heat more rapidly than others, 
selective heating is possible. For example, in the edge 
bonding of boards almost all of the heat is automatically 
concentrated in the glue lines and that makes for a very 
rapid and economical operation. Production rates of 
over 1000 board feet per machine per hour are possible. 

In glue-line heating, the glue lines must be perpendicu- 
lar to the plates so that each end of the glue line is ex- 
posed toa plate. In layer gluing, as in the manufacture 
of plywood, the electrodes are applied parallel to the glue 
lines rather than perpendicular to them and the wood 
and glue are all raised uniformly to the same temperature. 
This process can be very fast but it is not selective heat- 
ing and consequently the power requirements are very 
large. 
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For bonding thin films of material it is necessary t. 


iT a J B0 
to very high frequencies, since raising the voltage is not 


practical.. High voltage would puncture the film and 
perhaps that would damage the electrodes. This work 
can be done on two types of machines, a bar sealer using 
dies which seal a line or area for each operation and 1) 
chines similar in appearance and somewhat similar ; 
operation to industrial sewing machines. Instead 
needle and thread, high-frequency power supplied to the 
electrodes bonds the work. 

Cooking of food dielectrically has been done but at 
present there seem to be distinct limitations which wil] 
probably prevent its widespread acceptance. First, be 
cause of the selective nature of dielectric heating, som 
parts will heat more rapidly than others. Second, the 
only type of cooking that can be done is the equivalent of 
boiling, and that would not appeal to many people for 
all types of food. Third, the cost of the necessary equip 
ment is several times that of conventional cooking equip- 
ment. 

Recently two new pieces of food-handling equipment 
have been developed. One is a sandwich heater which a 
food vending company announced some time ago. It 
heats the sandwich at 70 megacycles. The other is the 
“Radarange”’ operating at the very high frequency of 
2000 to 2400 megacycles. These very high frequencies 
act somewhat differently than lower frequencies but 


meat, etc. 


Conclusions 


We have tried to take a rather general approach to 
high-frequency heating, with the emphasis on brazing and 
adding some information which might be of interest. 

To summarize the high points let us list them: 


1. High-frequency induction is just another manner 
of getting heat into the work and it has no magic powers 

2. The principle advantage of high-frequency induc 
tion heating is the ability to put more heat into a certain 
area and to control it better than by any other method. 
There are many beneficial results of this one basic fact. 

3. This rapid heat gives exact control of the area 
heated, better appearance and better quality with uni 
form results, economy and high production rates almost 
impossible by older methods of heating. 

4. Much greater production from a given amount oi 
floor space is possible. 

5. The greatest economies are possible where a larg¢ 
amount of similar work is to be done. Heating many 
small parts, or a small portion of a large part, is a very 
good application. Great savings in labor are possible 
sometimes where the work holding jigs position the parts 
so that several joints can be brazed with no additional 
labor. 

6. Once the job is set up, the operation is so simple 
that unskilled labor can produce excellent work coasist 
ently. 

7. Some jobs, impossible or extremely difficult by 
other methods of heating, are practical by high-frequency 
induction. 

8. The first cost of the necessary equipment is quit 
often higher than for other methods of heating but over 
all costs per unit of work can usually be lowered to offset 
this. This is particularly true when the material worked 
on has considerable value. 

9. There is no single ideal frequency or type of equip 
ment. Each one should be investigated individually and 
conclusions reached on the basis of what each will do 01 
the particular job at hand. This is a new field, and no 
one has all the answers yet. 
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The Acetylene Cylinder—Industry’s 
Unique Container 


By Charles Ness* 


Introduction 


HE storage of acetylene is a peculiar problem be- 

cause acetylene, if stored under pressure in the 

usual type of compressed gas cylinder, could de- 
compose with violence under certain conditions. The 
possibility of this occurring is eliminated by the unique 
construction of the acetylene cylinder, in which the cyl- 
inder shell is completely filled with a porous mass and by 
the use of a solvent for the acetylene. Figure 1 shows a 
section of such a cylinder with the filler. 

The porous mass which prevents the decomposition of 
the acetylene appears to be quite dense and to leave little 
space for any acetylene. Actually, however, it is from 
75 to 80% porous. Then, to make the situation ap- 
parently more inconsistent, this porous mass is half filled 
with acetone, seemingly leaving less space for the acety- 
lene. Oddly enough, it is the acetone which greatly in- 
creases the capacity of the cylinder because of the high 
solubility of acetylene in acetone. Also, because the 
acetylene is dissolved in the acetone instead of merely be- 
ing compressed in the cylinder, the safety of the cylinder 
is enhanced. 

Curiosity arises, no doubt, as to how the porous mass 
stops or prevents this violent decomposition. To explain 
that, it might be well to quote one of the earlier active 
members of this Association, Mr. A. Cressy Morrison, 
who in 1916 gave the following description of the decom- 
position (or dissociation) of acetylene when under pres- 
sure. 

“Acetylene under pressure changes its physical 
nature. After it reaches 15 Ib. to the square inch, it grad- 
ually becomes more and more apt to dissociate without 
the addition of oxygen. The word ‘dissociate’ as applied 
to acetylene means that the acetylene, which is composed 
of carbon and hydrogen, will, under certain circumstances 
separate and cease to be acetylene but become carbon in 
the form of lampblack and hydrogen in the form of a gas. 
In doing so, it will give off considerable quantities of 
heat. The atoms therefore fly apart with explosive 
violence. If acetylene is not under pressure the molecule 
which dissociates is too far removed from its neighbor to 
cause the next molecule to break up, but once you com- 
press acetylene, the molecules come close enough together 
so that one molecule sets off the next, so that the whole 
mass goes instantly and with great violence. One of the 
best illustrations of this is a row of dominos; assuming 
that you set your dominos three inches apart and knock 
over the first, the second one will not fall, the row of 
dominos will stand except the one which has fallen over, 
but if you bring the dominos close enough together so that 
one falling hits the next, the whole row goes off.”’ 


* Paper presented before the 50th Anniversary Convention of the Inter 
uational Acetylene Association, Detroit, Mich., May 3—4, 1948. 


| Manager, Acetylene Research Division, The Linde Air Products Co., 


Indianapolis, Ind. 


In an acetylene cylinder, the acetylene is under pres 
sure with the molecules close together. These cannot 
be separated, but we do the next best thing, separate the 
acetylene into small units in the pores of the filler. If th 
cylinder is subjected to sufficient heat to start decom 
position, some of these extremely small units may decom 
pose slowly, but the walls of the porous mass separate th 
units and also absorb the heat to the point where decom 
position can no longer continue. It is somewhat similar 
to the behavior of a screen over a Bunsen burner flame, 
where passage of the flame through the screen is pri 
vented by the small mesh retarding propagation of the 
flame and by absorbing and dissipating some of the heat 

If the cylinder is subjected to much heat, fusible metal 
safety devices, which are described later, function to reé 
lease the acetylene, dissipating pressure within the 
cylinder. 

The statement was made that acetone was added as 
solvent for the acetylene and that with the porous mass 
and the acetone in the cylinder, it would appear that 
there was little space left for the acetylene. However, 
such a cylinder will hold approximately eight times as 
much acetylene as would a hollow cylinder at the present 
cylinder charging pressure of 250 psi. gage. The ex 
planation, of course, is that 
the acetylene goes into solu 
tion in the acetone, whereas 
with the hollow cylinder, 
straight compression occurs 
at ordinary temperatures 
Acetone will dissolve roughly 
25 times its own volume of 
acetylene for each atmos 
phere of pressure. A fully 
charged acetylene cylinder is 
under approximately 17 at 
mospheres of pressure which 
gives an acetylene capacity of 
125 times the volume of 
acetone in the cylinder. 

It might be of interest to 
go back a few years to note 
the development of the acety 
lene cylinder. The early cyl 
inders were used largely for 
automobile lighting, and 
many of you will remember 
the small acetylene tank that 
was seen on the running board 
of earlier automobiles. In 
cidentally, tens of thousands 
of this size cylinder are still 
being manufactured annually 
Din. 1—Gedtioned Aectsuns to serve as a convenient small 


Cylinder, Showing Mono- portable package for acety 
lithic Filler lene. 
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Fig. 3- Setup for Acetylene Cylinder Bonfire Test 


Fig. 2—Preformed Asbestos Disk for Acetylene Cylinder 
the more popular fillers 

The first of these small tanks in this country were filled ‘ uses diatomaceous earth 
by packing asbestos rope into the cylinder to create as and balsa wood. As the 
dense a mass as possible. Acetone was used in acetylene mixture is forced into the 
cylinders practically from the start, because it was the , cylinder under pressur 
addition of the acetone to the porous mass which made the balsa wood is com 
the acetylene cylinder practicable. Some of the earlier pressed, thereby overco1 
cylinders, however, did contain acetaldehyde as a sol- ing any tendency to settk 
vent. This makes a filler that is 

It was evident that a mass of uniform density was not det the hw 4 somewhat lighter than th 
easily attainable by: the hand packing of asbestos rope, 2 Sager charcoal-cement filler. 
and the next development was the use of asbestos disks - ihe * i” * Most of this discussion 
where the disk was made to conform to the contour of the @e ate , er ~—s will be devoted to the fill 
shell (Fig. 2). In making the disk, asbestos was packed Gr A, ‘= since this is the part tha 
in a form and the form dipped in water glass. The Saeeee, ete) distinguishes an acetylen 
drying of the water glass formed a hard outer crust lee aa. } evlinder from all other 
around the disk, and it made a filler which could be easily ne s compressed gas cylinders 
handled during production of the cylinders and one that ability. ' However, it should be 
stood up very well in service. ins sina - noted that acetylene cy! 

As the uses of acetylene for welding and other pur- “i , 3  inders, like all other com 
poses developed, larger cylinders were necessary, and Pie : pressed gas cylinders, ar 
other types of fillers were developed which were an im- PMG io m regulated by Interstate 
provement on the asbestas disk. Many filler materials aga a Commerce Commission 
were proposed, but one of the outstanding fillers was that re as me specifications. The acety 
developed by Gustav Dalen of Sweden, who produced a (Rpg lene cylinder specifications 
filler consisting of charcoal, cement, diatomaceous earth [gate ; : are treated separately un- 
and asbestos. This is the type of filler shown in Fig. 1. Qaae der I.C.C. Specification 
The intent was to produce a strong porous filler that S3Raaem No. 8, also Section 303, 
would not break down in service and cause voids in the Zy these specifications cover 
filler. Such voids would make the filler ineffective in Sie ; ing, among other things, 
stopping decomposition. Bea shell construction, porous 

Other types of fillers using sized particles of charcoal a fillers, permissible quanti 
and pumice-like material have been used. Many of the 4 ties of acetone, and settled 
loose fillers require frequent inspection and additions of pressures. 
filler material because of settling during use. The use of Generally, the porosi! 
cement as a bonder in the charcoal-cement filler was a for- = : of the filler is limited 
ward step in insuring against settling and the formation ~~ ae OO i p 80%, as it has been four 
of undesirable voids. —_ ' that this is the maximu: 

There are some unbonded fillers which have spring-like fig. 4 Acetylene Flashback Test Porosity which can be 
characteristics that overcome these difficulties. One of Setup lowed with reasonable fa 
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tor of safety for retarding decomposition. The average 
porosity is not necessarily a true criterion of the ability 
of the filler to stop decomposition, as the size of the indi- 
-idual pores is of importance. Fine pores are more effec- 
tive in retarding decomposition, and therefore a porosity 
§ S30) is permitted for fillers of extremely fine pores, 
when such pores cannot be seen at a magnification of 200 
rameters. 

While the upper limit on porosity is 80 or 839, depend- 
ing on the type of filler used, there is no lower limit. 
However, cylinders with porosity less than 75% are not 
satisfactory because of low gas-taking' properties. 

\cetylene cylinders and the fillers must pass certain 
field tests prescribed by the Bureau of Explosives before 
the cylinder can be accepted as meeting the I.C.C. 
Specification No. 8. These tests are on fully charged 
-ylinders to determine if the cylinder will explode under 
extreme service conditions. It is surprising to the lay- 
nan that acetylene cylinders will successfully withstand 
such tests, but the fact that they do is testimony to the 
sound engineering and construction of the acetylene 
cylinder. 

[he most important test in our opinion is the bonfire 
test because if the filler is such that the cylinder will with- 
stand a severe bonfire test, it can be expected to with- 
stand the other tests. In making the test, the cylinder is 
placed horizontally, with kindling wood that has been 
sprinkled with kerosene placed below and above the 
cylinder. The wood is placed so the flames do not con- 
tact the fusible metal safety devices at each end of the 
vliinder. Instead, the safety devices are required to 





Fig. 5—Setup for Acetylene Cylinder Hot Spot Test 








Fig. 6—Dynamite Test for Acetylene Cylinder, Showing Dy- 
namite Stick and Mud Cap 


function because of conduction of heat through the cylin- 
der shell. This test sets up conditions more extreme 
than if the cylinder were merely involved in a fire in a 
building. Figure 3 shows our method of conducting the 
test. 

In addition to the bonfire test, other tests include 
flashback tests where acetylene under full cylinder pres- 
sure in a pipe attached to the valve is ignited and allowed 
to flash back into the cylinder (Fig. 4 This simulates 
the conditions occurring in event of a flashback in the 
blowpipe. In another test, a hole is burned in the side 
wall of the charged cylinder with Thermit metal. Such 
conditions might occur in a steel mill or foundry where 
molten metal might come in contact with the cylinder. 

The hot spot test consists in heating a spot on the shell 
with an air-acetylene torch until a bump develops. A 
welder may inadvertently allow the flame from a blow 
pipe to impinge momentarily against the cylinder, or part 
of the cylinder may be heated locally in some other man 
ner. The cylinder should not rupture under these con 
ditions. See Fig. 5. 

Extreme mechanical abuse of a cylinder is simulated by 
denting the cylinder with a dynamite charge. Figure 6 
shows the method of conducting the tests and the effect 
on the cylinder is shown in Fig. 7. In the test on a 300- 
cu. ft. cylinder, a '/;-Ib. stick of dynamite is placed under 
a mud cap on the cylinder and detonated. The shell is 
dented as shown, but the filler should not crumble and be 
come unsatisfactory for stopping a flash. 

The behavior of the cylinder if accidentally pierced is 
demonstrated by the rifle bullet test where the charged 
cylinder is punctured by a bullet. 

These tests must be conducted with satisfactory results 
on new types of fillers before the use of the filler is ap- 
proved by the Bureau of Explosives acting on behalf of 
the Interstate Commerce Commission. 

The ability of the cylinder to pass the tests as outlined 
is largely a measure of the porous filler. It is not merely 
a selection of the ingredients which constitute the filler, 
but the proportioning of these materials, the density to 
which they are packed, and numerous other factors. In 
producing an acetylene cylinder, the first requirement, of 
course, is safety, but this must be coupled with maximum 
gas capacity, minimum weight, long life, and freedom 
from operational difficulties, such as acetone blowing. 
Acetone blowing is the objectionable condition where a 
mist of acetone may be discharged with acetylene, 
thereby adversely affecting the blowpipe flame during 
use. The ability of the cylinder to take charges easily 
and to discharge the gas at required rates is also impor 
tant. 
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Fig. 7—-Effect of Dynamite Test on Acetylene Cylinder Filler 


For the cylinder to be safe, the filler must be uniform 
in density and completely fill the cylinder. It must be of 
sufficient mechanical strength that it will not wear down 
or crack in service, thus creating undesirable large voids. 
It is of great importance that the fine material, usually 
diatomaceous earth, be properly proportioned with the 
larger sized particles so that all the interstices between 
the particles are filled. 

If charcoal is used as one of the components of the 
filler, the gas capacity of the cylinder may be determined 
largely by the amount of acetone-soluble material that 
may be left in the charcoal during manufacture. Suit- 
able charcoal will have practically all the resins and 
pitches burned out of the charcoal. Our company limits 
the tolerable percentage of such material as "/j» of 1% 
(0.1%), and even under those conditions, we may reburn 
the charcoal to reduce this percentage. The charcoal 
should be of good porosity, ranging around 80% and of 
fair mechanical strength. Hardwood charcoals are gen- 
erally of insufficient porosity, while some of the softer 
wood charcoals may have too large pores or be of inade- 
quate strength. Pinewood charcoals ranging to some of 
the softer woods, like poplar, have been acceptable if 
properly burned. 

The proportion of cement is important as this will in 
large measure control the strength of the cylinder, but at 
the same time cement adds weight and does not contrib- 
ute to the porosity. The kind of cement and the pro- 
portion used will also have effect on the shrinkage char- 
acteristics of the filler. Some fillers will shrink when 
baked out, thus creating an undesirable void or clearance 
between the filler mass and the cylinder shell. The sub- 
sequent addition of acetone will cause some swelling to 
partially counteract the shrinkage, the amount depending 
on the strength of the mass. 

Too strong a filler is sometimes undesirable in that it 
may resist all shrinkage during baking, thus providing no 
clearance between the filler and the walls of the shell. 
This may result in a cylinder that charges only with diffi- 
culty and, correspondingly, will not permit as high dis- 
charge rates. The condition known as acetone blowing 
may also result in cylinders where no clearance is main- 
tained. We try for a carefully controlled clearance of 
several thousandths of an inch between the shell and the 
filler. 

Asbestos is added to the filler mixture for two purposes. 
In the first place, it acts as a strengthening material in 
preventing cracking of the filler and apparently provides 
passageways for the acetylene to penetrate through the 
filler during charging and discharging. Asbestos has no 
inherent porosity, but a certain springiness incidental to 
its use in packing the cylinder permits greater uniformity 
of the porous mass and one of lesser weight. 

The diatomaceous earth is useful in providing a pure, 
lightweight, porous-fine material to fill the interstices be- 
tween the particles of charcoal or, in some cases, balsa 
wood. There is considerable variation in diatomaceous 
earths, and it behooves the manufacturer to select the 
one which will give the lightest weight filler. 

The procedure of making the charcoal-cement fillers is 
to fill the cylinder as completely as possible with the wet 
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mixture, after which it is bumped to settle the mass 
This is repeated several times until further bumping wi!! 
not settle the mass any more. The cylinder is they 
finished by forcing in additional material by hand unti] 
the proper density is reached. The cylinder is the 
allowed to stand until the cement is set, after which th, 
cylinder is baked free of water. Itis then assembled with 
valve and fuse plugs, and air-tested for leaks at twice tly 
maximum charged pressure at 70° F. Following this, thy 
air is released and the cylinder evacuated. Acetone js 
then either drawn in under a vacuum or forced in with 
pump. The tare weight is stenciled on the shell with 
other proper markings, and the cylinder is then ready {0 
service. . 

There are other types of fillers, one in particular being 
a calcium silicate filler formed through the reaction of ca! 
cium hydroxide and finely divided silica. When this 
mixture is autoclaved in the cylinder, a strong uniforn 
porous mass is obtained, one in which the pores are muc! 
finer in size than in the charcoal-filled cylinders. hy 
cause of the fine pores, a greater degree of porosity is per- 
mitted by the I.C.C. No. 8 specification, 839% for this 
type of filler as compared to 80% for previous types. 

Metal wool fillers have been experimented with in a: 
endeavor to increase the heat conductivity of the filler 
In the conventional cylinders, the filler is an effectiv: 
heat insulator. Consequently, it is difficult to dissipat: 
the heat of solution during charging and, similarly, 11 
crease the heat input of the cylinder during discharg: 
A cylinder with a better heat-conducting filler would b 
easier to charge and discharge, but the metal wool fillers 
have other objectionable features which more than of 
set the advantage of better heat conduction. 

Mention was made that acetylene cylinders are equipped 
with safety devices to function in event the cylinder: 
is subject to excessive heat. These safety devices ar 
small plugs containing a drilled passageway filled with 
fusible metal which melts at temperatures around 212 
F. Figure 8 shows photographs of the fusible metal 
safety device with one view of a sectioned plug, showing 
how the plug is taper-drilled to retain the fusible meta! 
securely. 

The fusible metal plugs are located in both the top an 
bottom of all except the smallest cylinders so that ex 
cessive heat at any location on the cylinder can be con 
ducted to the plug. 

Acetylene cylinders are designed for a working pres 
sure of 250 psi. Since the acetylene is dissolved 
acetone, the pressure will vary considerably with th« 
temperature because solubility characteristics chang 
with temperature. The pressure in the cylinder, ther 
fore, does not exactly indicate the contents of a cylinder 
as it does with other industrial gases, unless correctio1 
for temperature is made. The content of acetylene 1: 
computed by weight on the basis of 14'/2 cu. ft. per 
pound. Inasmuch as the empty weight of the cylinder 
will vary, depending on the acetone content, its actual 
contents cannot be determined unless the empty weigh 
of the cylinder is known. The stencil, or tare weight 
of the cylinder is not necessarily the empty weight of th 
cylinder, as it merely is a guide in maintaining the prope: 
range of acetone in the cylinder. Because of this, acety 
lene cylinders should be filled only by the owners of th 
cylinders who have available the necessary informatio! 
of acetone content with respect to tare weight. 

As the acetylene is dissolved into the acetone, heat 0! 
solution is evolved, raising the temperature of the cylin 
der. This heat must be dissipated in some measure be 
fore the proper charge of acetylene can be compressed 
Consequently, the charging of acetylene cylinders re 
quires periods of anywhere from 4 or 5 hr. to 24 hr., d 
pending on how rapidly the heat of solution can be dis 
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Fig. 8—Fusible Metal Safety Plug for Acetylene Cylinder 


sipated and the maximum pressures employed during 
charging. In lke manner, it requires an appreciable 
length of time to discharge a cylinder completely. Heat 
is absorbed from the cylinder during its discharge and 
when this occurs the pressure drops because of the 
greater solubility of the cooled acetone. Upon stand- 
ing, and allowing the cylinder to warm up again, the 
pressure is restored in the cylinder. Therefore, when 
cylinders are under continual discharge, the rate must be 
sufficiently low so that heat conduction into the cylinder 
will maintain the cylinder at somewhat normal tempera- 
ture. If the rate of discharge is high, it will be neces- 
sary for the cylinder to be allowed to stand to regain 
normal temperature and pressure, after which discharge 
can be resumed. 

In our discussion on solvents, the only one that has 
been discussed is acetone. To date, no other solvent has 
inswered all the requirements for a solvent for acetylene 
is satisfactorily as acetone. A number of solvents have 
been patented, but these are largely for special pur- 
poses other than the conventional acetylene cylinder. 
rhe requirements of the solvent are rather rigid in that 
it must be low cost, nonfreezing, nontoxic, low vapor 
pressure, noncorrosive, must not hydrolyze, and, of 
course, have a high solubility for acetylene. 

The acetylene cylinder is not too economical a package 
because of its weight. A cylinder to transport around 20 
lb. of acetylene will weigh 200 Ib. or more, and when the 
return trip of the empty is considered, it means moving 
100 Ib. of weight for the transportation of 20 Ib. of 
acetylene. Manufacturers are naturally interested in 
increasing the payload, and their development work will 
run along two lines, a reduction in the weight of the filler 
and in that of the steel shell. 


There is room for development of lighter weight fillers, 
but this has to be approached carefully to avoid the pos- 
sibility of fillers of low mechanical strength or insufficient 
packing which would nullify the purpose of the filler, 
namely, retarding or stopping the spread of acetylene 
decomposition. 

The possibility of weight reductions by the use of dif- 
ferent shell construction is more favorable. Our com- 
pany in recent years changed the design of the cylinder 
from a nominally one-piece to a two-piece shell, which 
permitted considerable reduction in the thickness of steel 
in the head and bottom. With the same weight cylinder, 
the capacity was increased from 300 to 323 cu. ft. The 
availability of low-alloy steels will offer weight reduction 
opportunities with no sacrifice in shell strength. The 
I.C.C. and Bureau of Explosives recognize this, and now 
are in the course of approving certain types of these 
steels for use in acetylene cylinders. 

For economic reasons, it is essential that the cylinder 
retain its original gas-carrying capacity, and this requires 
that the cylinder be properly maintained. Over the 
course of years, the acetone may become contaminated 
by dilution with moisture pumped in with the acetylene, 
compressor oils, and other forms of contamination. Asa 
result, the capacity of the cylinder will decrease. This 
necessitates proper operation in acetylene cylinder 
charging plants to minimize such contamination, as well 
as cooperation on the part of the customer in closing 
valves when the cylinder is returned for recharging. 
We in our company have also instituted a program 
where contaminants in old cylinders can be removed by 
boiling out the acetone, baking the cylinder and subse 
quently replenishing with new acetone. 

To obtain maximum service satisfaction, the cylinder 
must be properly used. Because of the acetone solvent, 
it should always be used while in a vertical position. 
If shipped in a horizontal position, it should be uprighted 
to a vertical position when placed in storage and not be 
used until it has been'kept vertically for at least several 
hours. Recognition of temperature changes and re 
sultant pressure drops should be given in avoiding con 
tinuous rapid discharge, and if that is unavoidable, 
means should be arranged so the cylinder can be al 
lowed to stand and warm up, whereupon discharge may 
be resumed. The cylinder should not be exposed to 
heat that might cause the fusible metal safety plugs to 
function. All connections should be made up tight 
The valves should be closed tightly when returned to the 
supplier. 

The design and construction of acetylene cylinders is 
an interesting and fascinating problem, and the remark- 
able safety record experienced by acetylene cylinders at 
tests that the job has been well done. 
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Excerpts from Future Electric Power 
Needs of American Industry 


By F. 


HE prime and mutual objective of the electrical 

manufacturers and the electric utility industry is 

to make consumers conscious of the way electric 
power can work for them. This has been a long and 
arduous process. With the development of the a.-c. 
electric system, waterwheels and steam engines were re- 
placed by a whole new industry. Here was a new source 
of power which was clean, highly efficient, and almost con- 
stantly available. At first, progress was slow as the 
system development required a myriad of components; 
but with the development of reliable generation, trans- 
mission, distribution and utilization equipment, this 
force of power became the backbone of American in- 
dustry. 

It is of great significance that as a nation we are the 
greatest electric-power producers in the world, but it is of 
far greater significance that we are the greatest power 
consumers in the world, for after all power consumption 
determines our size and economic stature. A discussion 
of future power requirements must of course be a discus- 
sion of the electric-power consumption capacity of the 
country, and in this the electric utility industry and the 
manufacturers have mutual interests. I will highlight 
some of the phases of industrial power consumption which 
have a direct bearing on the future growth of power in 
America. 

Industrial customers represent more than half of the 
power consumption by all customers. In the 20-year 
period from 1926 to 1946, during which time the number 
of production workers increased 40%, the kilowatt-hour 
consumption per industrial worker increased 120% from 
3841 to 8426 kw. Of this consumption, about 70% is for 
motors and lighting. There has been a gradual but 
definite increase in the horsepower of individual industrial 
machines brought about by the need for higher efficiency 
in production. The -progress made in the economy of 
production through process engineering is creating a wide 
spread between the most efficient and least efficient 
plants. Although marginal plants can be operated during 
periods like the present, theirs is at most a temporary 
opportunity, as competition will force a continued 
modernization program. 

The ability of the human body to produce useful work 
is very low—about !/5 hp. per day. On the other hand, 
a 1-hp. motor operating over the same period of time pro- 
duces the power equivalent to 50 men. The introduction 
of power into industry shows continued increase. Of in- 
terest are recent figures that have been compiled on the 
amount of horsepower which backs up the American 
worker: 1849, very little; 1879, 1.3 hp.; 1909, 2.9 hp.; 
1929, 4.86 hp.; 1939, 6.4 hp.; and present, 7.2 hp. 
An historical study of these figures, which include both 
electrical and mechanical power, shows that in 1909 


* From an address, Midwest Power Conference, Chicago, Ill., April 7, 1948. 
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about 2.0 of the 2.9 installed horsepower (about 69' 
the total) was mechanical, while in 1947 about 6.7 of th: 
7.2 installed horsepower (about 93% of the total) was 
electric power. Thus a complete reversal took place i: 
span of about 40 years, with electric power now holding 
marked advantage over other forms of power. If we ar 
to progress as a nation, our productivity must increas: 
and to do this even more horsepower must be placed bx 
hind the worker. The application of electric power to i 
dustry today is advancing steadily, but as it advances thy 
engineering problems are becoming more difficult. Th: 
horsepower figures quoted already indicate a high lev 
of power behind the worker, and a new use of electri 
power must be justified from an economic standpoint. 

Today, the words ‘from an economic standpoint 
mean that the new power use must be justified in terms 0: 
cost, quality, and quantity of the manufactured product 
The determination of these factors is a complicated en 
gineering problem and requires thorough study and evalua 
tion of every manufacturing detail to determine whether 
the desired results can be obtained. At the present time 
the electrical manufacturers are giving a great deal oi 
attention to this problem as industry is straining t 
attain the highest possible efficiency, and this can onl) 
be obtained by improving worker efficiency or machin 
efficiency. 

With the greatly increased costs of labor, industry 1: 
looking with even greater favor now upon the application 
of highly specialized automatic machinery in industrial 
processes. According to the Bureau of Labor Statistics 
the average earned rate for hourly employes in all manu 
facturing industries in 1939 was 63 cents an hour. By 
November 1947 this rate had soared to $1.26 an hour 
This labor cost increase has focused the spotlight on an) 
methods that can help reduce production costs. 

Of course the introduction of expensive machinery that 
turns out increased numbers of pieces at lower costs 
always has been a problem requiring intense worker 
education. This is because the worker thinks of the 
temporary decrease in manual labor required. Bul 
history has definitely proyed over and over again that 
such mass production techniques always result ia in 
creased worker income, a higher standard of living, an 
more jobs. 


Welding and Brazing 


The whole problem of metals joining is being ver) 
thoroughly studied by industry at the present time 
Faced with the problem of rising labor costs, ever 
conceivable advantage must be taken in the fabricatio1 
of equipment to obtain the lowest possible manufacturing 
cost. Resistance welding is the process of joining metals 
wherein the heat of fusion is obtained by resistance to th: 
flow of an electric current through the material being 
welded. 


450 








ce i 
olding 
we are 
“TE ASE 
ed be 
“ton 
es the 
7 he 
1 leve 
lectri 
int, 
ont 
rms ol} 
duct 
od en 
valua 
1ether 
t time 
eal of 
ng t 
| only 
chine 


try is 
‘ation 
stria] 
istics 
lanu 

By 
hour 
1 an\ 


that 
costs 
orker 
, the 
But 
that 
a in 
, an 


ver\ 
‘ime 
ver) 
itio! 
ring 
petals 
» the 
e ing 





[here are many interrelated reasons why the use of re- 
sistance Welding 1s expanding and will continue to do so. 
rhe basic reason is that it is a time-saving joining method, 
particularly adaptable to high production manufactur- 
ng. Until about 1933, there was very little resistance 
welding of any metal except low-carbon steel. This was 
iue to the fact that welding methods then in use were not 
ery well controlled. The use of ferrous and nonferrous 
loys was tremendously accelerated by the war, and it 
was necessary to develop new methods for welding alumi- 
num, magnesium, and stainless and hardenable steels. 
[his was made possible through the development of 
quipment for precision control of the welding current. 
Vhile this load is intermittent and high, it is a most im- 
portant one to industry. It should be emphasized that 
the use of resistance welding has not kept up with the in- 
reased use of new materials because of the lack of process 
information. As this is developed and disseminated, we 
will see resistance welding forge ahead. There is about 

000,000 kva. of this type of equipment already in 
service, and it is growing daily. The metal fabricating 
industries have a potential of over three times this 
mount alone, and this potential could be reached 
juickly if fabrication materials became plentiful. 

During the war electric-furnace brazing methods were 
leveloped to a high state of perfection, and industry 1s 
finding that today these methods can be very well 
ntegrated into their manufacturing operations. As these 
furnaces are usually worked on a continuous basis, they 
provide uniform loads that are very attractive. Industry 
has already installed about 50,000 kw. of these furnaces 

nd can readily absorb two or three times this amount. 





Fig. 1—Spot-Welding Sheet-Metal Case Made Up of Four Parts: 

Two Side Panels, a Front Panel and a Rear Panel. Offsets 

Along the Edges of the Side Panels Are Used to Position the 

Front and Rear Panels. Speed Clamps Hold the Pieces in 
Place for Spot Welding 





Fig. 2—Charging a Continuous Roller Hearth Furnace for 
Copper Brazing of Parts and Assemblies Too Heavy for the 
Conveyor-Belt Type of Furnace 


For the brazing of small parts, where the time cycle can 
be short, induction brazing using high frequencies of 
200,000 to 450,000 cycles per second has shown extreme 
utility. Similar high-frequency equipment is also coming 
into extensive use in hardening operations where accurate 
control of the depth of hardness is required. It is esti- 
mated that industry can absorb about 20,000 kw. per 
year. 


Continous Annealing 


Considerable interest is being shown in the continuous 
annealing of metal products of all types. In the cold 
rolling or forming of sheet metal products, the reduction 
of thickness produced by rolling, or otherwise forming, 
hardens the material. After a certain amount of cold 
work is done on the material, it must be annealed, and it 
then continues through its process. In some operations, 
it is necessary to anneal as often as five times during the 
process. If this annealing could be done on a continuous 
basis, considerable advantage could be obtained in speed- 
ing up the process, as it would eliminate many handling 
operations. Induction heating, using frequencies from 60 
to 200,000 cycles, is being actively investigated and may 
find wide use in industrial processes within the next few 
years. The power consumption of such equipment will be 
high, possibly as much as 5000 kw. per unit and will be a 
continuous type of load. The steel industry alone could 
absorb 1,000,000 kw. of this type of heat in a relative ly 
short time. 


Resistance Furnaces 


Resistance furnaces with controlled atmosphere were 
used in large numbers during the war for continuous 
furnace brazing, annealing, and heat treating of all types 
of metal products. The largest user was the aviation in 
dustry, although the iron and steel industry was a close 
second. The absorptive capacity for this equipment is 
very high in industry, but here again a high degree of 
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technology is necessary in making the application. As 
economy governs this application, very careful applica- 
tion practice must be followed. 

It is estimated that industry can very well absorb 
300,000 kw. of this type of furnace equipment a year. 

It is obviously impossible in this short discourse to re- 
view all industry; consequently, many large power con- 
sumers have been omitted. 

Industry is continually calling for increased amounts 
of power, and we earnestly hope it can be supplied to 
everyone who desires it. The past demand has been 
largely unpredicted, and as a result our reserves are 
slowly dwindling. There are those who are wondering 
whether the consumption and production lines will cross. 
There are two primary reasons why they have not crossed 
uptonow. The first is the interconnection of large power 
systems that has made it possible to supply maximum 
demands imposed on the system by exchange of power. 
The second is the present shortage of materials which has 
limited industrial production. This natural brake on the 
use of power is beginning to be released though, and the 
situation must be watched carefully. 


Maintenance of Orxy- 
acetylene Equipment 


By G. E. Phelps* 


AFETY, quality and production in your shop or 
plant depend on the periodic inspection of your 
equipment, your safety conditions and your opera- 

tors. 

Routine inspections should be aimed at the formation 
of safe habits in the operation, handling and upkeep of 
oxyacetylene equipment. Emphasis should be laid on 
the condition of hoses and connections and valves so that 
they may be kept free of leaks. Cylinders should be 
stored and handled in conformance with good practice; 
heat and rough handling are common causes of trouble. 
When in use, oxygen and acetylene cylinders should be so 
positioned that their outlet connections do not point 
toward other adjacent cylinders. Equipment should be 
kept clear of oil or grease for pure oxygen may cause 
their combustion even without a flame or spark. Care- 
less inattention to flame and sparks in the vicinity of 
welding or cutting operations may eventually lead to fire. 
The careless operator will continue to trust his luck by 
using defective equipment, thus inviting injury or death 
to himself and his fellow workmen and damage to the 
shop. 

Pressure regulators should be inspected periodically for 
leaks and proper operating condition. Most regulators 
can be tested for leaks in the field by releasing the adjust- 
ing screw, filling the regulator with gas at cylinder pres- 
sure, then closing the cylinder valve. A leak will be indi- 
cated by a dropping of the gage hand toward zero, while 
if the gage hand holds its position the regulator is obvi- 
ously tight. The hose fittings, hoses and torch can be 
tested by the same method, testing each progressively, 


* Air Reduction Sales Co. 





Our standard of living is the highest on earth anc js 
going higher, and we can expect our citizens to expect 
more and more of electric power. Even today if ur 
home lights go off for 24 hrs., it is considered as a minor 
catastrophe. One of the biggest problems of industry t 
day is that of reviewing its operations with the idea 0; 
making allof them profitable. Thisinvolves a high degre: 
of technology and engineering, and increasing amounts oj 
both of these must be placed on the problem to attain maxi 
mum results. I am sure that our forecasters are right in 
saying that electric power is on the increase and wil] 
continue to be on the increase as long as we can show thx 
need for it. 


I have said nothing about atomic power and its effect 
on industry and the home, but when such power is 
developed commercially it will certainly react on ow 
economy. As our Government has indicated that atomi 
power is at least 10 years away, we should continue t: 
build solidly for the future as we have in the past. This 
can only be done by a unified and highly integrated 
electric industry, which we are positive will continue t 
give a high degree of service to its customers. 


working away from the regulator and using the regulator 
gage hand to indicate any pressure drop. The hose and 
torch can be tested for leaks by immersing them in water 
while they are under pressure. The regulator can lx 
tested for leaks by applying soapy water externally and 
watching for bubbles. 

Repairs to regulators are usually a’ small cost item 
usually consisting of replacement of a valve seat or dia 
phragm. » 

Welding torches require little repair and upkeep is no! 
mally only a matter of cleaning and replacing worn valv: 
packing. The usual source of trouble in torch valves and 
tip seats is carbon deposit which results from backfires 
When a backfire occurs the seats should be wiped clea: 
before resuming operation. Seats and the orifices of tips 
and mixers are easily cleaned by using carbon tetrachlo 
ride and blowing out with compressed air. 

Cutting torches seem to get the most abuse. Some 
operators use them for crowbars, scrapers and hammers 
Such practice is absurd. Cutting torches are built to b« 
sturdy but not for such service as this. Torch tip seats 
should be kept clean. In the event of leaks the head ma) 
require reaming, rethreading or replacement. Again 
the repair cost is a comparatively small item. Minor r 
pairs such as replacement of high pressure valve seats or 
valve packing can be done in the field by removing on 
nut or by tightening it. 

Cutting tips which have been dropped on a hard sur 
face may have damaged threads or seat. If a damaged 
tip is forced into a torch head the defect will likely b« 
transferred to the torch head which will then have to b« 
reamed or replaced. Cutting and welding tips should 
always be kept clean. When cleaning tip orifices it is im 
portant that proper size cleaning rods are used. The us« 
of drills and hard wire will distort the orifices and th« 
torch flame. 

Gas savers should be tested frequently and kept in r¢ 
pair. 

Never use oil or grease to lubricate the parts 0! 
oxyacetylene equipment. 

Periodic checking of all apparatus and of shop and 
operator practice will cut operating costs, fire loss and 
accidents. 
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Flame Hardening — Principles, 
Applications, and Equipment’ 


By Merrill S. Rosengren’ 


Introduction 


ROBABLY no one knows exactly when flame har 
dening was first used. Fundamentally, its accom 
plishments today are no different from the results 
btained by Roman soldiers in tempering their war 
weapons. These were simply heated in a fire until they 
were of a bright red color, and then quenched by being 
plunged into the bodies of soldiers’ slaves. Although 
socially cruel, this method was metallurgically adequate, 
id involved no chemical change with regard to the 
steel——tmerely a reorientation of its physical character 
istics. To this day, flame hardening adheres to the same 
principles. 
It remained for the rapidly expanding use of acetylene 
n combination with oxygen to establish flame hardening 
is a specialized method for heat treating hardenable fer 
rous alloys. The natural wedding of the terms ‘flame 
hardening’’ and “‘oxyacetylene”’ took place because of two 
inherent characteristics of the combined gases—the high 
temperature obtainable, and the ease and flexibility of 
pplication to a wide variety of shapes and sizes of work. 
Nature has decreed that iron, when alloyed with other 
elements—particularly carbon—exhibits certain physical 
haracteristics. During the process of heating a piece of 
this alloy, these characteristics will change according to 
lefinite laws at definite points on the temperature scale. 
During the process of cooling, the same piece of alloy will, 
in general, show these same characteristics in the reverse 


* Paper presented before the 50th Anniversary Convention of the Inter 
national Acetylene Assoc., Detroit, Mich., May 3-4, 1948 
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o-der at other definite points on the temperature scale. 
Just to complicate the picture, there are other tendencies 
of a physical nature inherent in this alloy during the 
cooling process, providing that the temperature from 
which the cooling process starts has exceeded a certain 
point, usually referred to as the upper critical limit. 
These other tendencies may be thought of as stages 
through which the steel must pass in order to revert 
again to its initial condition. Years of experimentation 
have shown that the time during which cooling takes 
place is a very important factor, and that by varying this 
time, certain of these tendencies can be arrested so that 
when the steel has attained a normal room temperature 
at which it can be handled and utilized, it will still have 
these tendencies as definite physical properties. One of 
these is extreme hardness, a physical characteristic not 
exhibited by steel in what is referred to as its normal 
state, but definitely attainable by arresting it at a certain 
stage during the cooling process. This must be done by 
accelerating the cooling rate by use of a quenching 
medium that will cool the piece more quickly through the 
critical range than would the ordinary surrounding 
medium of air at normal temperature. 

The many processes of heat treatment of steel for hard 
ness including flame hardening, utilize this principle to 








technology is necessary in making the application. As 
economy governs this application, very careful applica- 
tion practice must be followed. 

It is estimated that industry can very well absorb 
300,000 kw. of this type of furnace equipment a year. 

It is obviously impossible in this short discourse to re- 
view all industry; consequently, many large power con- 
sumers have been omitted. 

Industry is continually calling for increased amounts 
of power, and we earnestly hope it can be supplied to 
everyone who desires it. The past demand has been 
largely unpredicted, and as a result our reserves are 
slowly dwindling. There are those who are wondering 
whether the consumption and production lines will cross. 
There are two primary reasons why they have not crossed 
uptonow. The first is the interconnection of large power 
systems that has made it possible to supply maximum 
demands imposed on the system by exchange of power. 
The second is the present shortage of materials which has 
limited industrial production. This natural brake on the 
use of power is beginning to be released though, and the 
situation must be watched carefully. 


Maintenance of Oxy- 
acetylene Equipment 


By G. E. Phelps* 


AFETY, quality and production in your shop or 
plant depend on the periodic inspection of your 
equipment, your safety conditions and your opera- 

tors. 

Routine inspections should be aimed at the formation 
of safe habits in the operation, handling and upkeep of 
oxyacetylene equipment. Emphasis should be laid on 
the condition of hoses and connections and valves so that 
they may be kept free of leaks. Cylinders should be 
stored and handled in conformance with good practice; 
heat and rough handling are common causes of trouble. 
When in use, oxygen and acetylene cylinders should be so 
positioned that their outlet connections do not point 
toward other adjacent cylinders. Equipment should be 
kept clear of oil or grease for pure oxygen may cause 
their combustion even without a flame or spark. Care- 
less inattention to flame and sparks in the vicinity of 
welding or cutting operations may eventually lead to fire. 
The careless operator will continue to trust his luck by 
using defective equipment, thus inviting injury or death 
to himself and his fellow workmen and damage to the 
shop. 

Pressure regulators should be inspected periodically for 
leaks and proper operating condition. Most regulators 
can be tested for leaks in the field by releasing the adjust- 
ing screw, filling the regulator with gas at cylinder pres- 
sure, then closing the cylinder valve. A leak will be indi- 
cated by a dropping of the gage hand toward zero, while 
if the gage hand holds its position the regulator is obvi- 
ously tight. The hose fittings, hoses and torch can be 
tested by the same method, testing each progressively, 


* Air Reduction Sales Co. 





Our standard of living is the highest on earth and js 
going higher, and we can expect our citizens to expect 
more and more of electric power. Even today if your 
home lights go off for 24 hrs., it is considered as a minor 
catastrophe. One of the biggest problems of industry to 
day is that of reviewing its operations with the idea 0 
making allof them profitable. Thisinvolves a high degre 
of technology and engineering, and increasing amounts oj 
both of these must be placed on the problem to attain max; 
mum results. Iam sure that our forecasters are right in 
saying that electric power is on the increase and wil! 
continue to be on the increase as long as we can show thy 
need for it. 


I have said nothing about atomic power and its effect 
on industry and the home, but when such power js 
developed commercially it will certainly react on ow 
economy. As our Government has indicated that atomi 
power is at least 10 years away, we should continue t 
build solidly for the future as we have in the past. This 
can only be done by a unified and highly integrated 
electric industry, which we are positive will continue t 
give a high degree of service to its customers. 


working away from the regulator and using the regulator 
gage hand to indicate any pressure drop. The hose and 
torch can be tested for leaks by immersing them in water 
while they are under pressure. The regulator can bx 
tested for leaks by applying soapy water externally and 
watching for bubbles. 

Repairs to regulators are usually a’ small cost item 
usually consisting of replacement of a valve seat or <lia 
phragm. + 

Welding torches require little repair and upkeep is nor 
mally only a matter of cleaning and replacing worn valv: 
packing. The usual source of trouble in torch valves and 
tip seats is carbon deposit which results from backfires 
When a backfire occurs the seats should be wiped clea: 
before resuming operation. Seats and the orifices of tips 
and mixers are easily cleaned by using carbon tetrachlo 
ride and blowing out with compressed air. 

Cutting torches seem to get the most abuse. Some 
operators use them for crowbars, scrapers and hammers 
Such practice is absurd. Cutting torches are built to b 
sturdy but not for such service as this. Torch tip seats 
should be kept clean. In the event of leaks the head may 
require reaming, rethreading or replacement. Again 
the repair cost is a comparatively small item. Minor re 
pairs such as replacement of high pressure valve seats or 
valve packing can be done in the field by removing on 
nut or by tightening it. 

Cutting tips which have been dropped on a hard sur 
face may have damaged threads or seat. If a damaged 
tip is forced into a torch head the defect will likely b 
transferred to the torch head which will then have to b« 
reamed or replaced. Cutting and welding tips should 
always be kept clean. When cleaning tip orifices it is im 
portant that proper size cleaning rods are used. The us 
of drills and hard wire will distort the orifices and th« 
torch flame. 

Gas savers should be tested frequently and kept in r 
pair. 

Never use oil or grease to lubricate the parts 0! 
oxyacetylene equipment. 

Periodic checking of all apparatus and of shop and 
operator practice will cut operating costs, fire loss anc 
accidents. 
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Flame Hardening — Principles, 
Applications, and Equipment’ 


By Merrill S. Rosengren’ 


Introduction 


ROBABLY no one knows exactly when flame har 

dening was first used. Fundamentally, its accom 

plishments today are no different from the results 
btained by Roman soldiers in tempering their war 
weapons. These were simply heated in a fire until they 
were of a bright red color, and then quenched by being 
plunged into the bodies of soldiers’ slaves. Although 
socially cruel, this method was metallurgically adequate, 
ind involved no chemical change with regard to the 
steel--merely a reorientation of its physical character 
istics. To this day, flame hardening adheres to the same 
principles. 

[t remained for the rapidly expanding use of acetylene 
in combination with oxygen to establish flame hardening 
is a specialized method for heat treating hardenable fer 
rous alloys. The natural wedding of the terms ‘‘flame 
hardening’ and ‘“‘oxyacetylene’’ took place because of two 
nherent characteristics of the combined gases—the high 
temperature obtainable, and the ease and flexibility of 
pplication to a wide variety of shapes and sizes of work. 

Nature has decreed that iron, when alloyed with other 
elements—particularly carbon—exhibits certain physical 
haracteristics. During the process of heating a piece of 
this alloy, these characteristics will change according to 
lefinite laws at definite points on the temperature scale. 
During the process of cooling, the same piece of alloy will, 
in general, show these same characteristics in the reverse 

* Paper presented before the 50th Anniversary Convention of the Inter 
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o-der at other definite points on the temperature scale. 
Just to complicate the picture, there are other tendencies 
of a physical nature inherent in this alloy during the 
cooling process, providing that the temperature from 
which the cooling process starts has exceeded a certain 
point, usually referred to as the upper critical limit. 
These other tendencies may be thought of as stages 
through which the steel must pass in order to revert 
again to its initial condition. Years of experimentation 
have shown that the time during which cooling takes 
place is a very important factor, and that by varying this 
time, certain of these tendencies can be arrested so that 
when the steel has attained a normal room temperature 
at which it can be handled and utilized, it will still have 
these tendencies as definite physical properties. One of 
these is extreme hardness, a physical characteristic not 
exhibited by steel in what is referred to as its normal 
state, but definitely attainable by arresting it at a certain 
stage during the cooling process. This must be done by 
accelerating the cooling rate by use of a quenching 
medium that will cool the piece more quickly through the 
critical range than would the ordinary surrounding 
medium of air at normal temperature. 

The many processes of heat treatment of steel for hard 
ness including flame hardening, utilize this principle to 








accomplish the desired result. The ordinary heat-quench 
procedure generally accomplishes this change through- 
out, or nearly throughout, the entire piece of work. Un- 
fortunately, the harder a piece becomes when so treated, 
the more brittle it becomes also, as these two tendencies 
occur simultaneously. Thus when a piece is hardened, 
it is also embrittled for the extent of the hardened zone, 
thus lessening its ability to withstand shock and impact. 
Further treatment, called drawing or tempering, is 
usually required to lessen this tendency, which is accom- 
plished only at a sacrifice of surface hardness. 

This objectionable situation is alleviated by flame 
hardening. It is possible with flame hardening to obtain 
the maximum hardness which the steel is capable of pro- 
ducing, in the treated portion only without disturbing the 
balance of the metal. The most common reason for flame 
hardening is to effect a wearing surface with high abrasion- 
resistant qualities in combination with a tough, ductile 
and shock resistant core. In short, flame hardening can 
be applied only where needed. 

This leaves the remainder of the work in the same 
state after flame hardening as it was before, with all of 
its original properties intact. If through design demands, 
it is necessary to give a machine part, for example, a 
preliminary heat treatment for considerations other than 
hardness, the imparted characteristics will in’no way be 
disturbed by flame hardening afterward, except in the 
area where the hardness is desired. 

The hardened case itself does not stop abruptly in 
depth. There exists between it and the unaffected por- 
tion a buffer or transition zone in which the physical 
characteristics graduate from those of the hardened case 
to those of the metal in its pre-flame hardened condition. 
This serves to bond the case to the piece and lessen the 
tendency to spall by being capable of absorbing the 
stresses induced by quick quenching. 

Flame hardening is generally applied to the metal by 
means of a suitable burner arrangement followed by any 
of various means of quenching medium application, such 
as a hose for water, a block with a drilled face for air, 
water, brine or a soluble oil mixture, or a tank in which 
the work can be immersed in any of several quenching 
media. Usually some type of mechanism is involved to 
effect movement of the flame and quench along the work, 
or the movement of the work past a stationary flame and 
quench arrangement. It is customary to divide these 
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types of application into four methods—Station 
Spinning, Progressive and Combination. 





The Stationary Method 


Sometimes referred to as spot hardening, the stati 
ary method involves the heating and quenching of 
small area which can be treated without the necessity 
differential movement between the work and the flam: 
quench apparatus. Examples are the hardening of t! 
ends of valve stems, or spots on bearing butto1 
Quenching can be accomplished by flooding the pi 
after removal of the flames, or dropping the work int: 
quench tank. This is very often accomplished by |! 
held equipment. 


The Spinning Method (Fig. 1 


The spinning method is used when hardening relativ: 
small parts which lend themselves to rotation, such 
small shafts, pulleys, rollers and gears, pinions or spr: 
kets with small pitch teeth. This is done by mounti 
the work on a spindle and revolving it at a constant rp 
Heating heads are mounted around the work's circun 
ference and the piece is heated for an experimentally «: 
termined length of time, after which the piece is quench 
by any of several methods. The quenching apparatu 
may be so arranged that it can displace the heating hea 
after the fire is turned off, and play the quenching nm 
dium directly on the rotating work or the work may 
ejected from the spindle into a quenching tank. 


The Progressive Method 


The progressive method refers to the progressive mov: 
ment of flames and quench along the work which is he! 
stationary—or the reverse of this, the progressive mov: 
ment of the work past the stationary flame and quem 
apparatus. The former would include such work as th: 
flame hardening of machine tool ways, punches, dies an 
gear teeth (Fig. 2.) of relatively large diametral pitch 
well as sprockets with large teeth. The latter includ: 
traction and crane wheels, (Fig. 3) pulleys, sheaves, worm 
(Fig. 4) and cams, where the work is rotated slowly past 
the flames and quench, the full hardening operation bein: 
accomplished with one revolution of the piece. 
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Fig. 5 


The Combination Method 


As its name implies, the combination method involves 
the movements of both of the two previous methods and 
is used for the hardening of long cylindrical shapes such 
as shafts, rolls and boring bars (Figs. 5 &6.) The work 
is mounted between centers or in a chuck, revolved at 
a constant rpm. and the flames, followed closely by the 
quench, move along the longitudinal axis of the work at 
a rate of speed consistent with the desired result. The 
method is also widely used to harden in inside cylindrical 
surface such as gear and pulley bores or pump and cylinder 
liners. 


Application 


Any of the above outlined methods may be used suc- 
cessfully on a wide variety of ferrous materials 
cast iron and Meehanite. 
ment is the carbon content, which should be no less than 


steels, 
The most essential require- 


39 points. This should be construed as combined 
carbon for the cast metals. Best results are obtained 
when the carbon content is between 35 and 55 points. A 
greater carbon content than 55 points should be treated 
with care, as there is danger of cracking from overheating 
or too drastic quenching. The addition of other alloying 
elements in moderate amounts has no appreciable effect 
on the end result, but aids the process by widening the 
critical ranges of both heating and cooling. 

Manual operation of heat and quench, using a hand 
torch and a water hose or a quenching tank, has been and 
is being used for flame hardening. However, the present 
tendency is toward automatic application of the process 
in order to duplicate results. 

Flame hardening has teen looked upon in the past as 
something of a necessary evil. It has been tried and 
lound wanting in many instances and subsequently 
dropped. Much of the trouble encountered in such 
cases was simply lack of control. In other cases, efforts 
have been made to better the product by bettering the 
process of application. Ten years-ago, R. F. Arnoldy, 
now operating the Houston Heat Treating Co. in Hous- 
ton, Texas, had this to say of the process: 

“Throughout industry, to a large degree, however, the 
process still has a ‘blacksmith shop’ status. To some 
shop superintendents flame hardening is something you 
do with a collection of pipes and gadgets which takes up a 
lot of room in his plant, ties up his machines, costs a lot 
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of money and takes a Philadelphia lawyer to operat 
They have this impression perhaps because flame har 
dening equipment has not completely advanced to the 
precision machine stage as yet, and when mounted on a 
machine tool does not give a very production- or pre 
cision-like appearance.” 

This same thing could be said about it in many quarters 
today. However, the late war gave flame hardening a 
stimulus that no other single factor could have. Many 
people used it successfully through that period who would 
normally have nothing to do with it. Its tremendous 
potentialities were finally recognized, and by careful 
thought and planning, it has made great strides in the 
last five years. Much thought was given and work done 
on the problem of adequate control and the standard 
ization of the multiplicity of variables involved in its use 
Today, under the careful guidance of the engineer, it is 
rapidly attaining maturity alongside other and older 
methods of heat treating, and is becoming recognized as a 
standard specification at the drawing board 

The development of this control was not easy. It has 
been recognized for sometime that the flow of the gases 
should be proportioned accurately both from the stand 
point of the ratio of one to the other in the mixture, and 
with regard to the total number of cubic feet consumed in 
any given unit of time, in order to assure duplication of 
results. Valving arrangements involving fixed or vari- 
able orifices to control the flow of oxygen have been and 
are being used. Development is going forward daily on 
an instrument that will hold a constant proportion of the 
gases at all times. Both mechanical and hydrauli 
operation has been used to move the flame and quench 
apparatus with reference to the work, as well as some 
adaptations of welding and cutting equipment. Spindl 
speeds are varied by the innovation of the thyratron cor 
trolled d.-c. motor giving infinite variation of rpm. over a 
great range. The most significant single development 
has been the use of a thermopile to measure the intensity 
of radiation given off by the piece during the heating 
cycle. By using the variable output of current from the 
thermopile through an electronic circuit, usually in a con 
trolling-recording instrument, many subsequent mecha 
nisms can be activated through a series of relays to assure 
the operator that the piece is not being over or under 
heated, and that it is quenched at just the proper time to 
obtain the end result. 
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Low-lemperature Test 


Witnessed by 


Engineers 


VER 100 engineers of leading industrial organ- 
izations throughout the United States witnessed 
an unusual test of various metal experimental 

vessels at liquid nitrogen temperatures of below — 300° F., 
recently staged at the Air Reduction Research Labo- 
ratory. The various metals tested were: 8'/2% nickel 
steel, A.I.S.I. 2800; stainless steel, type 304; and carbon 
steel, A.S.T.M. A201. 

The development of 8'/2% nickel steel has created 

wide interest among the users of vessels that are required 
to operate at liquid air temperatures, and although 
laboratory tests at — 320° F. on welded and unwelded 
specimens indicated a considerable degree of toughness at 
the temperature of liquid nitrogen, it was decided to 
build several small vessels and subject them to a test at : 
temperature of below — 300° F. 
Results of the test showed no material damage to 
27> nickel steel and stainless steel vessels, while a car- 
bon steel vessel was shattered upon the first impact. 
The vessels were fabricated from these materials with all 
major joints being X-rayed for defects, as well as being 
subjected to a 700-lb. hydrostatic test. 

The test consisted of dropping a weight on the vessels 
while filled with liquid nitrogen. For the 8'/2%% nickel 
steel and stainless steel vessels, a weight of 293 lb. was 
dropped from a height of 5 ft. at the intersections of the 
longitudinal and transverse seams; at two locations 
along the longitudinal seam; and on the flange of the 
nozzle. For the carbon steel vessel, a weight of 185 lb. 
was dropped 5 ft. near the longitudinal seam about mid- 
way between one end and the nozzle. 

While 8'/2% nickel steel was commercially developed 
primarily for engineering structures at low temperatures, 
it is being found to possess a versatility which fits it for a 
wide variety of applications at normal temperatures as 
well. 

There are numerous fields for which the alloy is either 
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* From a News Release of the International Nickel Co 








Fig. 1—8'/2% Nickel Steel (AISI 2800) Vessel Showing the 
Minor Effects of Dropping a Weight of 292.2 Lb. from a Height 
of 5 Ft. at a Temperature of Below —300° F. 
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Fig. 3—View of Testing Apparatus Showing Test Vessel Being 
Filled with Liquid Nitrogen 


being considered or is already being used. Limited « 


perience indicates that it probably will find wide use for 


sucker rods in certain types of corrosive oil wells and f: 
oil well tubing in deep wells. Several trial installati 

of seamless tubing have been used in black liquor evap 
rators in the pulp and paper industry. Excellent servic: 


has been obtained with this alloy in a trial installation of 


solder rolls used in the manufacture of tin cans. 
In connection with corrosion resistance, however, the 
8'/2% nickel alloy cannot be considered as a substitute 





Fig. 2—Severe Damage to Carbon Steel (ASTM A201) Vessel 
After a Weight of 184.9 Lb. Was Dropped from a Height of 
F. 


5 Ft. at a Temperature of Below —300° 
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for the 18-8 types of chromium-nickel stainless steels. 
It may be suitable for applications involving a particular 
type of corrosion. Nor is it suggested as a replacement 
for the low-alloy steels for applications in which high 
strength is the primary consideration. In certain re- 


spects this new nickel steel does have such advan- 
tages as combinations of valuable properties with mod- 
This, beyond a doubt, will ultimately 


erati cost. 


determine its proper position as an engineering material. 

While the test was sponsored by The International 
Nickel Co., Inc., it was conducted by the staff of the Air 
Reduction Apparatus Research Laboratory, with D. D. 
Snavely, Junior Engineer, in direct charge of the pro 
gram. International Nickel’s participation in the test 
was under the direction of T. N. Armstrong, of its Devel- 
opment and Research Division in NewYork. 
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Locomotive Maintenance and Repair. New Tricks Learned in 
Railroad Maintenance, A. L. Havens. Welding Engr., vol. 33, 
no. 4 (Apr. 1948), pp. 54-57. 

Metals, Hard Facing. Automatic Hard-facing, H. W. Sharp. 
Welding Engr., vol. 33, no. 4 (Apr. 1948), pp. 46-48. 


Metal Industry, 


Kinetic-Energy Storage for 
Welding Engr., vol. 33, no. 4 


Natural Gas Lines—Electric-arc Welding Against Pressure, D 
K. Stephens. Petroleum Engr., vol. 19, no. 6 (Mar. 1948), pp. 141 
142, 145. 

Natural Gas Pipe Lines. Replacing Valves on Drips and Take 
Offs Without Interrupting Service, D. K. Stephens. Gas, vol. 24, 
no. 3 (Mar. 1948), pp. 46-47. 

Non-Ferrous Metals, Welding of, E. G. West. Sheet Metal In 
dustries, vol. 24, no. 247 (Nov. 1947), pp. 2265-227 vol. 25, 
no. 249 (Jan. 1948), pp. 147-154; no. 251 (Mar.), pp. 563-573; 
no. 252 (Apr.), pp. 777-781, 784. 

Oxygen Cutting. Making Most of Oxygen Cutting, C. G. Bain 
bridge. Iron & Coal Trades Rev., vol. 156, no. 4168 (Jan. 30, 
1948), 205-211. 

Oxygen Cutting Stainless Steel. Powder Process in Stainless 
Steel Production, C. J. Burch and E. M. Holub. Blast Furnace & 
Steel Plant, vol. 36, no. 4 (Apr. 1948), pp. 443-446 

Pipe, Brass. How to Weld and Use Brass and Copper Pipe, J 
J. Vreeland. Plant Eng., vol. 2, no. 2 (Feb. 1948), pp. 24-25, 37 

Pipe Fittings. Threadless Fitting for Pipe. Heating & Vent., 
vol. 45, no. 1 (Jan. 1948), pp. 101-102 

Presses, Manufacture. Welding Giants, J. L 
Welding Engr., vol. 33, no. 4 (Apr. 1948), pp. 51-53 

Rock Drill Steel, Detachable Bits. Application of Hard Mate 
rials for Rock Cutting Bits, R. W. Adamson. Mines Mag., vol 
38, no. 1 (Jan. 1948), pp. 24-28; no. 2 (Feb.), pp. 19-20. 

Steel Hardening, Oxy-Gas Process. Flame Hardening, C. D 
Townsend. Steel Processing, vol. 34, no. 2 (Feb. 1948), pp. 71-74 
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Steel Plates, Cracking. Brittleness in Ship Steel, J. L. Adam 
Engineering, vol. 164, no. 4272 (Dec. 12, 1947), pp. 556-557. 

Steel Plates, Cracking. Brittle Fracture in Ship Structures, J 
F. Baker. Engineering, vol. 164, no. 4271 (Dec. 5, 1947), pp. 532 
534. 

Steel Testing Stresses. Notch Toughness of Steel Plates, D. F 
Windenburg. Product Eng., vol. 19, no. 2 (Feb. 1948), pp. 110 
113. 

Superchargers and Supercharging, Manufacture 
Diesel Engine Turbosuperchargers, F. R. Ericson 
161, no. 13 (Mar. 25, 1948), pp. 72-77 

Tool Steel. Saving Money on Tools and Fixtures, E. H. Gi 
rardot. Industry & Welding, vol. 21, no. 2 (Feb. 1948), pp. 48, 50, 
52-55; no. 3 (Mar.), pp. 30-32, 34 

Tubes. Welding Highly Accurate Tubular Structure 
(N. Y.), vol. 54, no. 8 (Apr. 1948), pp. 152-153. 

Water Tanks and Towers, Welded Steel. 292-Ft. All-Steel Res 
ervoir, A. N. Carter. Welding Engr., vol. 33, no. 4 (Apr. 1948), pp 
33-35, 39. . 

Welded Steel Structures. Designing for Low Scrap to Reduce 
Cost, E. F. McCaleb. Product Eng., vol. 19, no. 4 (Apr. 1948), pp 
150-152. 

Welding. 1948 Welding Industry Symposium 
Consolidated Reporting Co., N. Y., 154 pp. 

Welding. Organized Welding, T. W. McAuley 
2, no. 3 (Mar. 1948), pp. 38-39. 

Welding. Recent Trends in Structural Welding, O. Bondy 
Struc. Engr., vol. 26, no. 3 (Mar. 1948), pp. 187-206 

Welds, Testing. Some Thermodynamical Aspects of Formation 
of Inclusions in Mild-Steel Weld Metal, E. C. Rollason and E 
Bishop. Iron & Steel Inst.—-J., vol. 158, pt. 2 (Feb. 1948), pp. 161 
168 

Welds, X-Ray Analysis. Radiology of Joints in Welded Piping, 
E. Thomas. Machy. Market, no. 2459 (Jan. 2, 1948), pp. 2-3; no 
2460 (Jan. 9), p. 18 

Window Screens Manufacture. Spot-Welded Window Screens, 
W. Rudolph. Welding Engr., vol. 33, no. 4 (Apr.1948), pp. 58-59 
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NOMINATION OF OFFICERS 
AND DIRECTORS AMERICAN 
WELDING SOCIETY 


At its meeting on April 5, 1948, the 
Nominating Committee of the AMERICAN 
WELDING SOCIETY unanimously selected 
the following officers and directors for the 
year 1948-49. 


President, George N. Sieger, S-M-S 
Corp., Detroit, Mich . 

First Vice-President, O. B. J. Fraser, 
International Nickel Co., New York, 
N.Y. 


Second Vice-President, Harry W. Pierce, 
New York Shipbuilding Corp., Camden, 
N. J. 

Board of Directors (for three (3) years): 
J. J. Chyle, A. O. Smith Corp., Milwaukee 
Wis.; Howard N. Simms, Black, Sivalls, 
& Bryson, Inc., Oklahoma City, Okla; 
J. H. Humberstone, Arcrods Corp., Spar- 
rows Point, Md.; T. B, Jefferson, Editor, 
The Welding Engineer, Chicago, III. 

Brief biography of most of these nom- 
inees is given elsewhere in this issue. The 
others will be included in subsequent issues 
of the JOURNAL. 

Nominations for the District Vice-Presi- 
dents are: 

District No. 2, Gerard E. Claussen, Reid 
Avery Co., Inc., Baltimore, Md. 

District No. 4, Fred L. Plummer, Ham- 
mond Iron Works, Warren, Pa. 

District No. 6, R. L. Townsend, Tweco 
Products Co., Wichita, Kan. 


NOMINEE FOR PRESIDENT 
G. N. Sieger 


George N. Sieger is a graduate of Lehigh 
University, with the degree of Electro 
Metallurgist. 

Prior to the First World War, he served 
with the Davis Bournonville Co., Elec- 
trolytic Oxy-Hydrogen Dept. As a mat- 
ter of fact, he had charge of a large instal- 
lation of their equipment in France. 

Upon return to the States after the First 
World War, Mr. Seiger rejoined P. R. 
Mallory and was associated with this com- 
pany in an executive capacity from 1919 
to 1933. During this time he took part 
in the formation of the Carboloy Co. and 
served as assistant to the president during 
the period that the Mallory organization 
controlled its activities. 

Mr. Sieger is president 
manager of the S-M-S Corp. 

Mr. Sieger joined the Society in 1927. 
He served as Middle Western District 
Vice-President from 1943—44; Second 


and general 





George N. Sieger 


Vice-President, 1945-47; First Vice 
President, 1947-48; Chairman, Member- 
ship Committee, 1943-48 During his 
regime as Vice-President and Chairman 
of the Membership Committee; Mr. 
Sieger visited a great many Sections and 
talked before many of these Sections. He 
became active in Detroit Section affairs in 
1939. Heserved as Vice-Chairman of that 
Section 1939-40; Chairman, 1940—41 and 
Secretary from 1942-46. Mr. Sieger did 
much to stir up interest in the Section dur- 
ing these years and took an active part in 
the inauguration and arrangements for 
International Quiz Progrgm, which has 
now become an annual Section affair. 

During World War II, he served as 
chairman of the Task Committee, Re- 
sistance Welding Electrodes Advisory 
Committee and as a member of the Task 
Committee of Resistance Welding Ma- 
chines Advisory Committee, WPB. Also, 
he was attached to the Cutting Tools Sec- 
tion staff of WPB as consultant on Ce- 
mented Tungsten Carbides. Has made 
many presentations on Cemented Carbide, 
Elkonite, Resistance Welding and _ its 
electrodes before technical societies, lunch- 
eon clubs, etc. 

Mr. Sieger is a past president of the 
Alloy Group, RWMA, and presently serv- 
ing as president of the RWMA. He is a 
member of A.S.M., S.A.E. and E.S.D. 


NOMINEE FIRST VICE-PRESIDENT 
O. B. J. Fraser 


O. B 


J. Fraser is Assistant Manager of 
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the Development and Research Di 
of The International Nickel Co., 
New York 

Since July 1, 1942, a program on ¢ 
problems in the chemistry and techn 
of nickel has been carried on for The | 
national Nickel Co. at Mellon Institut 
Industrial Research, Pittsburgh, 
under Mr. Fraser’s direction. 

Mr. Fraser joined The Internat: 
Nickel Co., in July 1917 as metallurs 
engineer at the Bayonne, N. J., W 











In April 1918 he was transferred to | 
company’s Port Colborne, Ontario, Wor! 


and became successively superinte: 
of the Electrostatic Fume Precipit 
Plant, night works superintendent a 
search engineer. During 1922, whil 
with the company, he became associ 


with the Mellon Institute in the stud) 


corrosion of nickel and nickel alloys 
Fraser was placed in charge of th 


search Laboratories of INCO at Bayo 


in 1924, remaining in that position 1 
1932. During the next two years h« 
ried on field development work in th« 


of nickel alloys in the petroleum indust 
His first contact with the Canadian nik 


industry was in 1914 in exploration \ 
in Sudbury, Ontario, nickel district 
Levack Mine. 

Born in Brookville, Ontario, he rec 
a B.Se 


degree in metallurgical engine 


in 1916 from Queen’s University, Kk 


During World War I, Mr. F1 
served in the Canadian Field Artillery 
was an inspector of military explosiv: 
Canada for the Imperial Ministry of 
nitions of Great Britain 

Mr. Fraser is actively identified as 
officer and 


ston. 


committees 


member of 


O. B. J. Fraser 





















e Interchangeable jaws «' | 
and jaw extensions. lee to Risen, 


¢ Interchangeable air or 
hydraulic cylinders. 


¢ Standardized chassis, optional 
cable connections, standardized 
switches, current carrying ful- 
crum pins. 


For complete information on how this 
important resistance welding development 
increases adaptability, versatility, handling 
ease and salvage value, and cuts gun costs, 
rag time and maintenance, write today 


for Bulletin No. 402. 





PROGRESSIVE Jp ier (oa scron ne 


RESISTANCE WELDING EQUIPMENT 
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number of metallurgical and engineering 
organizations. He is First Vice-Chairman 
of the A.W.S.-A.S.T.M. Committee on 
Filler Metal. He National 
Treasurer of the AMERICAN WELDING So- 
ciety (1941-47). He is Past-Chairman of 
the New York Section of the American In- 
stitute of Mining and Metallurgical Engi 
neers; he has started his second year as 
Chairman of the Committee on ‘Mining 
and Metallurgy,” its monthly publication; 
he is Vice-Chairman of the Auxiliary Pub- 
lications Committee, Institute of Metals 
Division. Is a member of American So- 
ciety of Mechanical Engineers, American 
Institute of Chemical Engineers, American 
Chemical Society, Electrochemical So- 
ciety, American Petroleum Institute 
(Technical Section), American Gas Asso- 
ciation (Technical Section), Electroplaters 
and Depositors Technical Society, Ameri 
can Society for Metals, American Society 
for Testing Materials, (Member of Ad- 
visory Committee of Committee B-2 on 
Non-Ferrous Metals and Alloys, and 
Chairman of its Subcommittee VII on 
Refined Nickel and High Nickel Alloys, 
Cast and Wrought); American Association 
for the Advancement of Science, Electro- 
depositors Technical Society of London, 
Chemical Institute of Canada ‘and the 
Canadian Institute of Mining and Metal- 
lurgy. 


served as 


He is author of several technical 
publications. 

























NOMINEE SECOND VICE-PRESIDENT 


Harry W. Pierce 


Harry W. Pierce graduated from the 
United States Naval Academy in 1922, 
postgraduate in Naval Construction 
from Massachusetts Institute of Tech- 
nology 1925-26. He served as Naval 
Constructor, U. S. Navy until 1930. Has 
been connected with the New York Ship- 
building Corp. since 1930. Most of his 
work during these eighteen years has been 
closely connected with welding in ship 
construction. At present he is Assistant 
to the President 


During the war years, in addition to his 
duties at the New York Shipbuilding 
Corp., Mr. Pierce handled several projects 
for the Bureau of Ships, Navy Depart- 
ment, and received the Certificate of Com- 
mendation of the Bureau of Ships. Also 
one of a Special Committee for the investi- 
gation of the Tanker “Schenectady” in 
January 1942, and has since served on 
many Advisory Committees in connection 
with the investigation of welding stresses 
in ships, steel for ship construction, and 
corollary investigations. 

In 1947 Mr. Pierce was granted a four 
months’ leave of absence from New York 
Ship to join Overseas Consultants, Inc., for 
a study of the Japanese Shipbuilding in- 
dustry for the War Department, in connec 
tion with reparations and determination of 
minimum industrial levels in shipbuilding. 


Harry W. Pierce 


He is Vice-President of District > 
the AMERICAN WEEDING SOCIETY, havi 
previously served as Chairman of 
Philadelphia Section, Chairman 
Marine Committee, Chairman of the 7] 
nical Activities Committee, and a 
rector-at-Large. ° 

Mr. Pierce is also a member of th 
ciety of Naval Architects and Mar 
Engineers, the American Society for 
ing Materials, Director of the Engi 
Club of Philadelphia, and honorary 
ber of the Japan Welding Society 
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“AQ” onaWelder’s Glove 


MEANS 


PROTECTIC 


“WRITTEN ALL 
OVER IT!’’ 


f the S 
Mari 
for J 
engineer 
ry inet 


This chrome-tanned split horsehide glove (5X163) in- 
sulates hands from heat on gas welding and the heaviest 
amperage electric jobs—and will withstand severe service. 
Tanning of the leather, welted seams and heavy lining on 
back of hand provide unusual protection. Generous in 
size for comfort without being bulky, gauntlets safeguard 
wrists and forearms while giving the welder 

the utmost in working freedom. Your nearest 


. Cm ‘ 
AO Safety Representative can supply you with \me -TICan ty 6) tered 


this glove and other quality safety clothing. 


Safety Division 
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NOMINEES DIRECTORS A. W. S. 


John J. Chyle 


John J. Chyle graduated in Chemical 
Engineering from the University of Wis- 
consin in 1924. After working for a year 
at the Smith Steel Foundry of Milwaukee, 
he started his long association with the 
A.O. Smith Corp. He began as a chemist 
in the Production Laboratory. From 
1926 to the present time, he has been in 
charge of Welding Electrode Development. 
Since 1936 he has been Director of Weld- 
ing Research. 

Mr. Chyle has invented and patented a 
number of welding electrodes and welding 
processes. The original all-position elec- 
trode was developed by him in 1927. 
Special alloy electrodes for welding high- 
strength steel were also developed by him 
and used extensively during World War II. 
Welding processes were originated under 
his direction for the welding of low-alloy 
high-tensile steels. 

Mr. Chyle is an active member of a num- 
ber of committees in several technical so- 
cieties, including the AMERICAN WELDING 


John J. Chyle 


Society, the American Society for Metals, 
the American Society for Testing Ma 
terials, and the American Society of Me 
chanical Engineers 


J. H. Humberstone 


Mr. Humberstone completed his formal 
education at the Ohio State University 
where he wrote what is believed to be the 
first thesis on welding written at that 
school. After being associated with the 
General Electric Co. for several years as an 
electrode development engineer he trans 
ferred to the Arcrods Corp. at the time of 
its formation. Upon returning from his 
wartime assignment as a research super- 
visor of the War Metallurgy Committee, 
Mr. Humberstone became Director of Re- 
search and Welding Engineering for the 
Arcrods Corp. in which capacity he served 
until early in 1946 when he was appointed 
Vice-President in Charge of Operations. 

Mr. Humberstone has been a member of 
the AMERICAN WELDING Society for a 
number of years. At one time he held the 
office of District Vice-President. He has 


J. H. Humberstone 






served on numerous technical con 
the principal ones being the Filler \. 
Committee and the Army Ordn 
visory Committee. 

Over the past several years M: 
berstone has prepared and deliver: 
dealing with electrode developm 
duction and application before m 
sections of the Society and has b 
active in furthering the activity 
Maryland Section 





T. B. (Ted) Jefferson was born | 
16, 1908, in Rosedale, Kan. He 
cated in the public schools and g: 
from the University of Kansas, B.S 
mechanical engineering, 1930; M.E 
Upon graduation he became 0; 
Manager and Flight Instructor for 
Missouri Valley Aero Club and in 1% 
came Assistant Chief Engineer, T] 
son Wire and Iron Co., Kansas City 
In 1933 Mr. Jefferson became A | 
Plant Engineer with the United 
Army Engineers on the $120,000, 


T. B. Jefferson 





T. B. Jefferson 





FOR SALE 





ARC WELDERS 


1942-1944 Models—Excellent Condition at less than 14 their cost! 
IMMEDIATE DELIVERY! 
300 AMPS — Motor Driven—3 Phase—60 Cycles Wilson Hornet — Westing- 
house — Hobart — 220/440 volts 
General Electric — 440 volts 
Marquette Transformer Type — 220/440 volts 


SPECIAL DISCOUNT TO DEALERS 
Address all inquiries to: 


PAUL F. LOWINGER & CO. 


90 West Broadway, N. Y. 7 


REctor 2-3990 


FOR SALE 
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CORROSION-RESISTANT _ o. i — 
FITTINGS 


Nickel, and Inconel are avail- 
able in a wide variety of sizes 


and shapes for specific appli- 


THAT LOWER wy. — - 








PIPING 
COSTS 


Silver soldered test joint be- 
tween sections of Monel tub- 
ing. Outside diameter was 2 
inches; wall thickness was .065 
inch, It took 4,610 psi of hy- 
draulic pressure to make the 
union leak. 





IMPROVED “131” 
NICKEL ELECTRODE 


The new “131” Nickel Elec- 
trode makes it easier: than 
ever before to get sound 
welds in wrought and cast 
Nickel. The improved “131” 
gives better welds in dissimi- 
lar joints, too. Use it instead 
of the “130X” Monel Elec- 
trode for joining Nickel and 
steel, and Monel and steel. 


= 











Extruded Nibcoloy* fittings, made 
of Monel,* Nickel, Inconel* and 
stainless steels for selected service 
conditions, offer double-barreled 
protection against rising operating 
costs. They are designed to be joined 
either by brazing or welding, which 
means lower installation costs. And 
their high resistance to corrosion 
cuts down maintenance overhead. 

And still another cost-saving fea- 
ture... light wall Nibcoloy fittings 
have the same diameter and wall 
thickness as the mating tubing. This 
makes it possible to use light gauge 
tubing throughout an entire instal- 
lation, keeping material costs to a 
minimum. Smooth internal contours 
reduce pressure losses. 

For flexibility of application, Nib- 
coloy fittings are made in 12 sizes, 
from 14 inch to 4 inches outside 
diameter; and in 11 shapes, from tee 
to full return bend. 


A screw-tightening clamp ring is 
used to hold fitting and tube together 
while joining. The ring is brazed in 
place and becomes part of the com- 
pleted joint, thus adding consider- 
ably to the mechanical strength of 
the union. 

In welding Monel, Nickel, and 
Inconel Nibcoloy fittings, best re- 
sults will be obtained by using the 
correct electrode or welding wire. 
For metal arc welding, “130X” 
Monel, “131’’ Nickel, and “132” 
Inconelelectrodes are recommended. 
For gas welding use “40” Monel, 
“41” Nickel, and “42” Inconel gas 
welding wire. 

For detailed instructions on the 
use of INCO welding materials, write 
for: “Welding, Brazing, and Soft 
Soldering of Monel, Nickel, and 
Inconel.” 


THE INTERNATIONAL NICKEL COMPANY, INC. - 67 Wall Street, New York 5, N.Y. 


EMBLEM OF SERVICE 
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Peck Dam project. In this capacity he 
had charge of the Engineers’ Shops, what 
at that time included the world’s largest 
maintenance shop. The welding activity 
carried on here was the basis for a lot of the 





public schools of Brooklyn, N. Y., graduat- 
ing from Brooklyn Technical High School. 
He received M.E. degree from Polytechnic 
Institute of Brooklyn in 1930; S.M. from 
Department of Metallurgy, Massachusetts 


search Assistant with the Welding p 
search Committee. In associat; 
Mr. Spraragen he summarized info 
on most of the important phases of weld; 


in nearly sixty critical digests of the lite; 7 
welding which was later adopted by the 


United States Army as standard procedure 
in the maintenance of military equipment 

Mr. Jefferson was transferred to the 
Office of Chief of Engineers, Washington, 
D. C., in 1939 as a welding design engineer 
with full responsibility of welded dredge 
equipment. Since that time the Army 
Engineers have gone to all welded dredges. 
In 1940 he became Editor of The Welding 
Engineer, the position he now holds. Mr 
Jefferson is also editor of The Welding 
Encyclopedia and has written several books 
and hundreds of articles dealing with weld 
ing and welded products. 

Mr. Jefferson’s initial activity with the 
AMERICAN WELDING SOCIETY was that of 
helping to organize and serving as secre 
tary of the Montana Section of the AMERI 
CAN WELDING Society while at Fort Peck 
Since 1941 he has been Secretary of the 
Chicago Section, AMERICAN WELDING So 
CIETY and has served on various technical 
committees for the SocrEery. 


Institute of Technology 1931. From 1931 ture. He also assisted Mr. Hobart 
to 1933 he was instructor at Polytechnic 


operation of the University Research Cy 
Institute of Brooklyn. In 1935 he re- 


mittee Dr. Claussen was co-aut! 


ceived Ph.D. from University of Sheffield. Prof. O. H. Henry on the Weldin 
From 1936 to 1940 Dr. Claussen was Re- 


lurgy book published by the Am 
WELDING Society. During thi 
Dr. Claussen was an instructor in Met 
lurgy at the Evening School, Poly 
Institute of Brooklyn. From 1940 to 1949 
he was Metallurgist with Machlett La}, 
ratories, Inc., and from 1942 to dat: 

been Metallurgist with Reid-Avery Cy 
pany, Inc. He served as Chairman of t 
University Research Committee, Wk 
from 1945 to 1947 and Vice-Chair: 

the Baltimore Section 1946—47 
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Vice-President District No. 4 
Fred L. Plummer 





Fred L. Plummer was born in 190] 
holds a Bachelor of.Arts degree from ( 
University and a Bachelor of Scienc 
Civil Engineering from Case School of A; 
plied Science and a Master of Scienc: 
gree from the same School. He 
Registered Engineer of the states of Ohi 
and New York. Mr. Plummer has writte: 
two books; one, on Statically Indetermin 
Structures and the other on Sotl Mecha» 





NOMINEES FOR DISTRICT 
VICE-PRESIDENTS 


Vice-President District No. 2, 
Gerard E. Claussen 









Gerard E. Claussen was educated in the 


PRODUCES BETTER 
MANIFOLDS 


@ RegO design means safe performance, 
long life and low maintenance costs. Here 
are some of the construction ere 
get when you specify RegO Manifolds.. 
Unit Construction... The header section 

~. of each RegO Manifold is virtually one- 


se O) evekal Oren 
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| piece; extra-heavy seamless brass pipe is 

I | run through the forged brass header fit- 

IU j tings, the cylinder station shut-off valves 

Typical Dual Regulator and the master shut-off valves...all perma- 





Floor-Type Acetylene Manifold 





nent connections are then silver-brazed 
The header assembly is bolted to a heavy 
steel I-beam to assure permanent alignment. 

Precision Regulation... large capacity two-stage 
RegOlators assure constant and uniform delivery 
pressure to the pipe system. 

Extra Convenience... standard RegO Manifold 
construction provides individual shut-off valves 
at each cylinder station...this design permits any 
one cylinder to be disconnected without shut- 
ting down the entire manifold. Master shut-off 
valves control each main branch. 

Rigid Tests... header pipe, valve bodies and fittings withstand pressure up to 10,000 psi and 
each complete RegO Manifold is subjected to a sustained air pressure test up to 2,000 psi 


There Is A RegO Manifold to Fit Your Most Exacting Requirements 


BASTIAN-BLESSING*"~ 


4201 W. Peterson Avenue Chicago 30, Illinois 
Pioneer and Leader in the Design and Manotocture of Precision Equipment For Using and Controlling High Pressure Gases 
























RegO Manifolds 

for 

Oxygen + Acetylene 

Hydrogen + Nitrogen 
and other high 
pressure gases 























*Reg. U. S, 
Pat. Off. 
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~~ THARD-FACING 


thi litera. 
art in thy 


“<—f  gaves time 


l 


i Ver = 
“and materials 
IS Pericx 
n Met | 
om me One way to combat the present trend 
tt Labo. toward higher overhead expenses, and to 
te heh ease the problem of maintaining produc- 
rs a tion schedules, is to keep your machines 
WR on the job—operating efficiently —for 
rman of longer periods of time. You can do this 
by protecting the wearing parts of your 
equipment with Haynes hard-facing 
{ alloys. 


Wearing parts protected by HAyYNes 
hard-facing alloys will last up to 25 times 
longer, with little or no attention once 
m Ohio they are installed. This means reduced 
yr maintenance costs and less shut-down 


l of Ap . P 
Sas time for repairs or replacement. 


e i There is a HayNes hard-facing rod for 
f Ohio practically every condition of wear, heat, 


written P 
impact or severe abrasion. Illustrated 


rminate 


chant here are a few examples of how Haynes 
alloys are being used to save time and 
money. For more complete information 
ask for the booklet, ‘‘Hard-Facing With 
HAYNES STELLITE Alloys,”’ F-2254. 





HAYNES STELLITE cobalt-chromium-tungsten hard- 
facing rods effectively resist wear caused by abrasion, 
erosion, corrosion and heat. Parts such as the shaft 
illustrated above, last from 2 to 25 times longer 
when hard-faced with HAYNES STELLITE rod. 








IMPACT 


Parts subjected to impact, such as these dipper 
teeth, last from 3 to 7 times longer when protected 
by a coating of HASCROME rod. Moreover, parts can 
be rebuilt with HASCROME rod at a fraction of the 
cost of new parts. 
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Ids. 
ction 
’ one- These rolls are used in the fabrication of brake shoe keys. 
yn In operation, the temperature of the rolls is 700 deg. F.; 
er fit- . 
alves the temperature of the work is 1700 deg. F. Before 





rma- hard-facing, the rolls failed after 60,000 pieces. Since 


oe hard-facing with HASTELLOY alloy C, they have run 
. 250,000 pieces and will probably run 50,000 more. 
tage 
very 
fold H ‘ lli C 
ives aynes Stellite Company 
vad Unit of Union Carbide and Carbon Corporation 
ut- 
t-off . : : 
General Offices and Works, Kokomo, Indiana 
and Sales Offices 
psi Chicago — Cleveland — Detroit — Houston — Los Angeles — 
New York — San Francisco— Tulsa 
The registered trade-marks “* Haynes,” “* Haynes Stellite,” 
**Hastelloy,"’ **Hascrome,’’ and “ Haystellite’’ distinguish 


products of Haynes Stellite Company 
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SEVERE ABRASION 


Drilling tools for oil fields are hard-faced with 
HAYSTELLITE tungsten carbide to combine maxi- 
mum abrasion-resistance with superior cutting 
quality. 
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Fred L. Plummer 


and Foundations. He is author of more 
than thirty articles published in various 
technical journals of which two on ‘‘Pres- 
sure Vessels were published in THE WELD- 
ING JOURNAL and The Oil and Gas Journal. 

Mr. Plummer was an Instructor and 
Associate Professor at Case for fourteen 
years from 1923 to 1937, teaching such 
subjects as Mathematics, Civil Engineer- 
ing and Structural Engineering. He was 
a Lecturer during this period at Cleveland 
School of Architecture. He also lectured 
at John Huntington Polytechnic Institute. 

In 1928, while on leave from Case, he 
was in charge of the structural analysis and 
design of the world’s largest Airship Dock 





for Goodyear Zeppelin Corp. at Akron, 
Ohio, in association with Wilbur Watson & 
Associates, Consulting Engineers and 
Architects. He was also in charge of de- 
sign of a seven million dollar steel bridge, 
being associated with Wilbur J. Watson 
and F, R. Walker. 

During his stay with Case he was also 
consultant for a number of companies, such 
as the Truscon Steel Co., Republic Steel 
Co., Dow Chemical Co., U. S. Engineers 
Corps and others. From 1937 to 1940 Mr. 
Plummer was Chief Design Engineer of 
the Main Avenue Bridge Projects, Cleve- 
land, Ohio. The project included the 
main bridge structure about one mile long 
with complicated approach structures. It 
was necessary to partially wreck and re- 
model many buildings, move and recon- 
struct many sewer and utility lines. The 
complete project cost about eight million 
dollars. 

Since 1940 to date Mr. Plummer has 
been Chief Engineer and now Director of 
Engineering of the Hammond Iron Works, 
Warren, Pa. The company fabricates and 
constructs all types of shop and field 
erected steel plate structures and vessels 
used by the chemical, rubber and petro- 
leum industries. 

Mr. Plummer is a member of the follow- 
ing scientific and engineering societies: 
American Society of Mechanical Engi- 
neers, American Society of Civil Engi- 
neers, American Society for Testing Ma- 
terials, American Petroleum Institute, 
American Concrete Institute, AMERICAN 
WeELpING Socrety, Highway Research 
Board, American Society for Engineering 
Education, Cleveland Engineering So- 
















IN THE RED DRUM 
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DEPENDABLE 


NATIONAL 
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Use National Carbide in the Red Drum 


Write us for information as to nearest available’ stock. 
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ciety, Welding Research Council, ¢ 
ciety of Sigma Xi, Tau Beta Pi 
Beta Kappa. 

In connection with the Am 
WELDING Society he was Direct 
1941 to 1944; Chairman of the C| 
Section from 1938 to 1941. He ha 
on the Committee on Awards an 
Handbook Committee. He is also 
ber of the Pressure Vessel Resear: 
mittee of the Welding Research C 

* 2 & 
Vice-President District No. 6 


RICA 


Howard N. Simms 





Howard N. Simms was born in 
Kansas, and conipleted public school 1 
prior to taking his college work at ( 
State College, Edmond, and the Unive: 
of Oklahoma at Norman, Okla 
ested in oil field equipment, he did hi 
work in the shops and pipe-line de; 
ments of oil companies, then as mec! 
draftsman for a geological survey 
He joined Black, Sivalls & Bryson, | 
1936 and became head of the cony 
Metallurgical Department in 1940 

One of the charter members of the 
homa City Section of the AMERICAN \ 
ING Socrety, Mr. Simms has. been 
active in the work of the organizatio: 
ing held practically every office in tl 
tion at one time or another. Hei 
ent Past-Chairman. 

In 1946 he was elected a Vice-Pri 
for District Six of the AMERICAN W! 
Society, after having completed th: 
expired term of his predecessor. At 
ent, Mr. Simms is a member of three (¢ 
ter Committees engaged in writing t! 
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pet For Better, Faster Production Welding 


hor Hex In the manufacture of welded tanks, 









fixtures like the ones shown here A Formed Cylinder 
are responsible for great increases 


ch ¢ in production and economies in 








unit cost. 
6 
| + a2C BERKELEY 
dey + 2 Heads 
h + an HS2 
Hydraulic 


Head Setter 






+ the G2 Girth Seam 


v4 Welder 





Adds up to a TANK 


in JIG TIME 
® 


EFFICIENT JIGGING PAYS 


ASK b PENN TOOL & MACHINE CO. 





An affiliate of THE BERKELEY EQUIPMENT CO. 
DANVILLE ILLINOIS 
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Howard N. Simms 


Welding Handbook. He is also Chairman 
of the Section Advisory Committee 
Member of the American Society for 
Metals, the American Society for Testing 
Materials, and of the Oklahoma Academy 
of Science, Mr. Simms has authored nu- 
merous technical articles and is now pre- 
paring a treatise on ‘‘Inspection and Test- 
ing,’’ as related to welding, for The Oil 
World publication. A well-qualified 
speaker, he is in demand by engineering 
and technical groups. As Chief Metal- 
lurgist for Black, Sivalls & Bryson, Inc., he 
has done much to pioneer the training of 


w 


can afford. 


loosen, tear or burn out. 


comfortable and easily sterilized. 


adjusting headgear. 


metal coverplate, lense holder. 


DOCKSON CORP. 


BUILT FOR BETTER SERVICE*BUILT FOR BETTER SERVICE*BUILT FOR BETTER 


8 


Molded from one piece of sturdy fibre. 
Shock proof and light proof. 


Deep molded for positive protection. Well ventilated, 


Convenient, quick 
Model 1250 shown here, is available with quick-change, 


Write for our Welding & Safety Equipment Catalogs. 


3839 WABASH « DETROIT 8, MICH 


*BUILT FOR BETTER SERVICE®e Doctsor 


welders in a school maintained by the com- 
pany. Through his company connection, 
Mr. Simms has done considerable work 
with the various Code Committees pertain- 
ing towelding. In 1947, he won one of the 
Lincoln Foundation Awards for his con- 
tributions to the development of arc weld- 
ing. 


A.S.T.M. ANNUAL MEETING 


In order to provide ample time for the 
presentation of the several extensive 
symposiums and numerous technical pa 
pers and reports at its Fifty-first Annual 
Meeting in Detroit the week of June 21, 
the American Society for Testing Mate 
rials has arranged 18 technical sessions ex- 
tending from Monday through Friday. 
Throughout this week, in fact beginning 
two days before, technical committee 
meetings will be held with an anticipated 
number of over 300. Frequently 15 to 20 
such meetings will be running simultan 
eously. 

Throughout the week of the meeting and 
opening at noon, Monday, June 21, there 
will’be held the Society’s Eighth Exhibit 
of Testing Apparatus and Related Equip- 
ment, and an interesting Photographic 
Exhibit will also be in progress. 

The Exhibits are at the Book-Cadillac, 
which is the main registration head- 
quarters but there are auxiliary head- 
quarters at the Statler and Detroit-Le- 
land, where committee meetings and some 
sessions will be held. 

An interesting feature of the meeting 
will be an unusual Marburg Lecture on 
Thursday, June 24, when Dr. P. C. Ae 


ERVICE*BUILT FOR BETTER SERVICE*BUILT FOR BETTER 
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bersold, Chief, Isotopes Div., Atomic 
Energy Commission, Oak Ridge, Teny 
will discuss ‘‘Isotopes and Their Ap 
tion in the Field of Industrial Mat: 
Anyone interested in the field 
terials or instruments or in th 
A.S.T.M. does in specifications an 
is cordially invited to attend the te: 
essions and exhibit 


Technical Sessions 


Following a Symposium on Metallog 
raphy in Color at the Book-Cadill 
Monday, there will be a Symposiur 
Magnetic Testing and one on Deformatio; 
of Metals as Related to Forming and Sery 
ice (Tuesday, June 22) Wednesday 
there is a Symposium on Tests for Bal 
a session involving 
papers on waterproofing and brick. Thurs 
day is a very active day with four session 
at the Book, covering the following 
Symposium on Mineral Aggregates; Pan 
Discussion on Corrosion of Pressure \ 
Symposium on Speed of Testing 


Bearing Greases, and 


sels: 
and Symposium on Procedures for Identi 
fying Reactive Materials. The last d 
of the meeting, Friday, the sessions at th 
Book-Cadillac cover fuels, 
ing construction, rubber, plastics, miner 
oil and engine antifreeze. 

At the Hotel Detroit-Leland on Tues 
day is a Symposium on Usefulness 
Limitations of Samples, and on Wedn 
day two sessions relate to the effect of 
temperature on properties of metals, 
corrosion of Thursday 
there is a series of papers on fatigue-fer 
rous metals and on Friday, June 25, a s 
Creep and Fatigue 


fire tests, buil 


ferrous metals. 


sion on Ferrou 


BULLOCK Coated 
COVER GLASSES 


OUTLAST OTHERS 10 to 1 
SPLATTERPROOF 
WATERPROOF 

BETTER VISION 


SEnp FOR A TEST BOX OF 10 For s] 


Pin a dollar to the coupon and mail it right now. It 
will save you lots of dollars later. You'll find that 
Bullock Coated Cover Glasses last 10 to 20 times 
as long as ordinary cover glasses. Navy Yards and 
shipbuilders bought Bullock glasses by the mil- 
lions during the war because they eliminaied fre- 
quent changes and they produced better welding 
by improving vision and ending eyestrain. 
Bullock Cover Glasses are coated front and back 
with an amazing waterproof compound that sheds 
metal splatter, prevents heat-breakage, improves 
visibility. You ought to be using them...they cost 
so little! They save so much! Give them a trial. 
DEALERS: You ought to be selling them. It’s 
profitable! Write for details. 


2 EIGHTH ST. 


L. H. BULLOCK CO. atenmone 


LIF. 


L. H. BULLOCK CO., 2 Eighth St. 
Richmond, Calif. 
Send me 10 Bullock Cover Glasses. I'll test them 
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STEP 
: toward better production welding 


I “Getting in touch with Page’’ doesn’t comes up in your plant. 








le always mean ordering a shipment of Your PAGE distributor is a responsi- 
ha 4 
, welding electrodes or rods. Sometimes _ ble source for all types of electrodes 


nes 


- it means getting some up-to-the-minute and rods—specializing in PAGE-Alle- 
- information on the right sizeoranalysis §gheny stainless steel. And if he doesn’t 


of rod—the most efficient welding tech- know the answer to your welding ques- 
nique—how some other welder has tion, he can get the answer from a PAGE 
licked the same kind of problem that Field Service Man. So we say... 


Get in touch with your PAGE Distributor 


a c Monessen, Pa., Atlanta, Chicago, Denver, Detroit, Los Angeles, New York, Philadelphia, Pittsburgh, Portland, San Francisco, Bridgeport, Conn. 


“é 
SU. PAGE STEEL AND WIRE DIVISION 
re AMERICAN CHAIN & CABLE 
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Metals and one on cement, concrete and 
concrete aggregates. 


WINTON MADE REGIONAL SALES 
MANAGER 


Bent Laune, President, All-State Weld- 
ing Alloys Co., Inc., 96 West Post Road, 
White Plains, N. Y., recently announced 


that he has appointed Doswell Orin 


Winton to be Regional Sales Manager for 
All-State’s line of low-temperature welding 
and brazing alloys and fluxes in the states 
of Michigan and Ohio. 


































































During the war Mr. Winton served with 


the U. S. Army Air Force. Following his 
honorable discharge from the army in 
1945, he worked as a field engineer with 
the Welding Sales and Engineering Co. in 
Detroit. Before going into the army, he 
was associated with the DeSoto Motor 
Co. as a planning engineer and with the 
Ford Motor Co. as a production illustrator 
in the design department. Mr. Winton is 
an associate member of the AMERICAN 
WELDING SOCIETY 


FEDERAL SHIPS SOLD TO GOVERN- 
MENT 


Lynn H. Korndorff, President of Fed- 
eral Shipbuilding and Dry Dock Co., a 
subsidiary of United States Steel corp., 
recently released the following statement: 

“Several months ago Federal Ship- 
building and Dry Dock Co. offered to sell 
its shipbuilding yard and principal facil- 
ities, at Kearny, N. J., to the United 
States Navy. This offer has been accepted 
by the Navy. The price to be paid is 
approximately $2,375,000, representing 
the depreciated book value of these 
physical assets. : 

‘“‘Federal was organized by U. S. Steel 
in 1917, during World War I, to engage in 
shipbuilding, as requested by the Govern- 


ment. Since its organization a very large 
percentage of the work at the Kearny yard 
has been for account of the Government. 
During World War II, the facilities were 
engaged principally in building vessels for 
the Navy. Federal was then considered 
by the Navy as the leading yard in the 
building of destroyers. It received many 
commendations for its wartime perfor- 
mances. 

“The facilities at Kearny have been 
greatly expanded since 1940 in order to 
provide for the Government’s program 

“By this purchase the Navy is in a 
position to protect its large investment at 
the Kearny yard and to preserve the plant 
as a unit to meet any future needs of the 
nation. 

“It is comtemplated that the yard will 
be transferred to the Navy upon the com- 
pletion of the work now in process. U.S 
Steel has no other shipbuilding operation. 

“Arrangements are under way by Fed 
eral to provide other employment or sep 
aration payments for its employees at the 
plant.” 


GE PERSONNEL IN WELDING EQUIP- 
MENT DIVISIONS 


Organization of General Electric’s Weld- 
ing Equipment Divisions, announced 
recently as one of 16 businesses in the 
company’s Apparatus Department with 
headquarters at Schenectady, N. Y., has 
been completed. 

The management function of the Divi- 
sions is performed by the Welding Equip- 
ment Committee, composed of A. F. 
Vinson, chairman, C. I. MacGuffie, and 
F. P. Wilson, Jr. 

Mr. MacGuffie is also manager of sales 
for the Divisions. W. L. 
assistant manager. 

Other appointments within the Sales 
Division include W. W. Churchill, man- 
ager of Equipment Sales; H. O. Westen- 
darp, Jr., manager of Electrode Sales; 
and B. C. Tracey, manager of Accessory 
and Renewal Parts Sales. R. F. Wyer 
is manager of Application Engineering. 
F. C. Neal, Jr., is manager of the Welding 
Sales Division office, Houston, Tex. 

Appointments covering manufacturing 
and engineering responsibility are W. G. 
Arnold, manager of the Fitchburg (Mass.) 
plant, with R. C. Freeman, division 
engineer, and F. W. Hubbell, accountant. 

At the Holyoke (Mass.) plant, H. P 
Sisk is manager and Alanson U. Welch is 
division engineer. 

The Welding Equipment 
were formerly known as the 
Welding Divisions 


Immer is 


Divisions 
Electric 


INDUCTION AND GAS HEATING 


A research report giving a vitally im 
portant engineering and economic com 


parison of gas and induction heating has 


recently been completed for the America 


Gas Association by Battelle Memorial In 


stitute, Columbus, Ohio. 
Entitled ‘‘The Investigation of Indu 


tion Heating in Relation to Industrial Gas 


Heating,” the study was sponsored 
the A.G.A. Committee on Industrial 


by 
nd 


Commercial Gas Research, with Georg, 


A. Uhlmeyer, manager, industrial 
department, lowa-Illinois Gas & Ek 
Co., Rock Island, Ill., and D. W. Cl 
man, manager, industrial sales, The P 
ples Gas Light & Coke Co., Chicago, II 
as committee technical advisors of 
research project. Ralph L. Manier, 
dustrial heating engineer, Central 
York Power Corp., Syracuse, N. Y 
committee chairman. 

This Research Report may be 
chased for $1.00 per copy by addres 
American Gas Association, 420 Lexingt 


Ave., New York 17, N. Y 


POSTWAR USE OF RESISTANCE WELL 
ING 


Figures on one of the most phenom 
developments in the metal workings 
dustries since the end of the war 
revealed by the Resistance Welder M 
facturers’ Association. Adoption of ré 
ance welding 
jection and butt welding—for the fa 
cation of all kinds of metal product: 
grown at such a rate since the war | 
during 1947, deliveries of resistance-w 
ing equipment to industry were ov 
5 times the annual shipments during 
1938-39 prewar period 

In addition, it was pointed out by 1 
Long, President of the R.W.M.A., 194 
deliveries were almost twice that of 14 
the peak war year. In explaining 
surprising development, Mr. Long sai 

“World War II was to a large ext 
responsible for the tremendous postw 
growth of resistance welding. 


including spot, seam, pro 


During the 


war, industry was faced with the necessity 


of turning out vast quantities of fa 
ricated metal assemblies of all kin 
and at unprecedented output rates 
“Resistance welding was found to 
one of the major answers and this in tur 
served to point the way for 
toward greater utilization of resista! 
welding processes for peacetime product 
Today it is almost impossible to find 
industry in which at least some man 
facturers have not turned to resistai 
welding, either to boost production, to « 
cost or to improve product quality.” 


industry 
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Tasie IV 


Welding Electrodes—Clad Side 














(4) 
Alloy to Steel 
(Welds not Exposed 


to Corrosion) 








25-20, 25-12 
25-20, 25-12 
25-20, 25-12 
25-20, 25-12 
25-20, 25-12 
25-20, 25-12 
25-20, 25-12 
25-20, 25-12 


——— 























































347 ~—« | 25-20Cb, 25-12Cb 


309 25-20 25-20 
310 25-20 25-20 





“L” Nickel | Nickel Nickel 











(1) (2) (3) 
Cover Exposed Complete Balance 
Cladding Steel with of 
ist Pass or Layer Weld with 
405 25-20, 25-12, 18Cr! | 25-20, 25-12, 18Cr! 
410 25-20, 25-12, 18Cr! | 25-20, 25-12, 18Cr! 
14-16Cr =| 25-20, 25-12, 28Cr! | 25-20, 25-12, 18Cr! 
r = 430 25-20, 25-12, 28Cr! | 25-20, 25-12, 18Cr! 
301 25-20, 25-12 25-20, 25-12, 19-9 
302 25-20, 25-12 25-20, 25-12, 19-9 
304 25-20, 25-12 25-20, 25-12, 19-9 
308 25-20, 25-12 25-20, 25-12, 19-9 
321 25-20Cb, 25-12Cb 


25-20Cb, 25-12Cb, 19-9Cb | 25-20, 25-12 


25-20Cb, 25-12Cb, 19-9Cb | 25-20, 25-12. 


316 25-20Mo, 25-12 Mo | 25-20 Mo,25-12Mo,19-9Mo) 25-20, 25-12 


Nickel | Nickel, 80Ni-20Cr? | Nickel, 80Ni-20Cr? 
| 
} 

Monel Nickel Monel 

Inconel 80Ni-20Cr 80Ni-20Cr 





25-20Cb, 25-12Cb 


| 25-20Cb, 25-12Cr 
25-20, 25-12 
25-20, 25-12 


25-20Mo, 25-12Mo 
Nickel 80Ni-20Cr, 
25-20Chb, 25-12Cb 
Nickel 80Ni-20Cr, 
25-20, 25-12 
Nickel 
80Ni-20Cr, 


25-20, 25-12 











1 Must be used under certain corrosive conditions. 
2 May be used under certain corrosive conditions. 











There’s a preferred type of electrode for welding 
the clad side of each Lukens Clad Steel. The 
corrosion-resistant surface must be continuous 
across the surface of the weld. The structural 
strength of the weld must be high. 

Welding rods recommended to assure these 
properties are shown in this chart. Use any good 
grade of carbon steel electrode for welding the 
steel side. 

Contamination or dilution of the weld metal by 
pickup of the backing steel is guarded against by 


LUKENS 


Nickel-Clad Stainless-Clad 
Inconel-Clad. Monel-Clad 


2 &| | | ’ 
STEELS 
La 4 4 4b 


the use of electrodes having higher analyses than 
the cladding material. Laying on a number of thin 
layers of weld metal also reduces contamination. 

Lukens has made hundreds of experiments with 
welding electrodes. Our engineers have worked 
with those companies who are regular fabricators 
of Lukens Clad Steels. Electrode recommenda- 


ee») 


tions shown in this table are, 
therefore, based on experience. 
Lukens Steel Company, 407 
Lukens Bldg., Coatesville, Pa. 
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The Association's membership com- 
prises all major producers of resistance 
welding equipment, including resistance 
welding electrodes. 

“‘Resistance’’ welding is a_ process 
whereby metal parts are assembled or 
attached to each other by simply fusing 
them together, using localized heat and 
pressure. The heat to produce the weld is 
created by passing an electric current 
through the parts at the spot or seam or 
surface where the weld is to be made 
The internal resistance of the metal to 
the flow of current heats the metal to the 
melting point. The time required to make 
such a weld is usually only a fraction of a 
second. It differs from other forms of 
welding in that no metal is added or 
removed and that the process is usually 
completely automatic. 


APPLICATIONS OF HIGH-SPEED 
CAMERA TO INDUSTRY 


A new 12-page booklet, ‘‘Magnifying 
Time,’’ describes the use of the Kodak 
High-Speed Camera to analyze motion too 
fast for study by the unaided eye. 

Illustrated with enlargements from 
motion pictures taken at 1000 to 3000 
frames per second, the booklet provides 
examples of actual engineering and in 
dustrial problems solved by ultraspeed 
photography. 

Information is given concerning the 
operating characteristics of the camera 
and of accessories commonly used. The 
booklet is available free, upon request, 
from the Industrial Photographic Divi 
sion, Eastman Kodak Co., Rochester 4, 
Ms 


MALLORY CATALOG 


Manufacturer’s Catalog, Number 1, 
has recently been issued by P. R. Mallory 
& Co., Inc., Indianapolis, Ind. The new 
catalog, which covers the products of 
several important divisions of this com 
pany, was completed recently and is 
available on request by _ responsible 
manufacturers who may be interested in 
the various components listed. 

This edition covers the Mallory line of 
Capacitors, Contacts, Rectifiers, Resis- 
tors, Switches, Vibrators, Welding Tips 
and Holders, the various Special Metals 


and Alloys for which Mallory is well on the design of broaches, cutters, 

known, as well as their.line of Special hobs, punches and dies, reamer 

Metallurgical Products. * Scores of illustrations bring out im; ’ 
Inquiries from the trade for this catalog details of all tools discussed. 

should be directed to P. R. Mallory & Co., Price $5.00. McGraw-Hill Book | 

Inc., 3029 E. Washington St., Indian- Inc., 330 W. 42nd St., New Yor 

apolis 6, Ind., or the company’s nearest N. Y 


branch office. 





BOOKLET ON GALVANIC CORROSION 










































































A new booklet discussing various a 
of galvanic corrosion has been issu 


AUSTRIAN WELDING SOCIETY 















The Austrian Welding Society was The International Nickel Co. Pre 
formed in January 1947 by a group of in under the supervision of the C om] 1y 
terested people from industry, commerce, corrosion engineering section, it is d 
welding schools and welding practice signed for the production man as wi 
While the old Austrian Acetylene Society the research aes 

confined itself to gas welding, the new The booklet not only covers some of th 
society will embrace aff forms of welding factors influencing galvanic corrosion but 
The objects of the society are: (a) assist also agunew Gata on how galvanic cf 
ance in preparing standards and specifi- can be minimized. . 

cations, (6) lectures for members and It is avail able without — from as 
others, (c) papers published in a magazine, International Nickel Co., New York City 






(d) research, (e) close contact with foreign 












welding societies, (f) excursions and plant ELECTRODE CHART 
visits, (g) formation of a technical library Io 

The first meeting of the society was The Welding Equipment and Supply ( 
held in March and by October the so of 223 Leib St., Detroit 7, Mich., 
ciety had over 1000 members and 15 sec nounces its new 21 x 27 in. WAI 
tions. The president, Mr. Cech, founded CHART, covering Eureka Tool and | 
the National Bureau of Welding Instruc Welding Electrodes and Eureka All 
tion and Research in Austria after the Welding Electrodes 
war. The society publishes the monthly 






magazine Schweisslechnik, which is edited 
by Robert Hillisch, Schumanngasse 31, 
Vienna 18, Austria. 










DESIGN OF METAL CUTTING TOOLS 





This valuable handbook by Frederic L 
Woodcock, Chief Tool Engineer, Hamilton 
Standard Propellers Division, United 
Aircraft Corp., provides a wealth of data 
rules, formulas, tabular information—to 
aid tool designers, draftsmen, shop for« 
men, superintendents, etc., in the most 
profitable and efficient design of all metal 
cutting tools. Based on actual shop 
experience, it shows you the practical 
application of tool to the job—how to 






































































salvage worn-out tools and adapt them to This chart designates each type of el 
new uses—how tools are made to function trode with its characteristics, reco 
accurately and economically. It discusses mended uses, sizes available, properti 

fundamentals of design . . . including welds produced and color code. Inclu 

elements of cutting, materials, heat treat are illustrations of typical applicati 

ments, fluids, etc.—it spotlights practical Requests for these Wall Charts shoul 

procedures and easy-to-follow instructions made on company letterhead 




















So Buy “PROVEN FLUXES” 
Years of GUARANTEED SATISFACTION 


Fime Counts - 
Gas cut and Weld with 












@ 


Fort Wayne, Ind. 





behind these GOOD 
“ANTI-BORAX”’ FLUXES 


Insist on them — Unequalled Quality 


No. 1 Cast lron Welding Flux 
No. 2 Brazing Flux for Brass, Bronz 
No. 4 Braz-Cast Flux for Bronze Wel 
No.5 &8 Cast & Sheet Aluminum 
No. 9 Stainless Steel Welding Flux 
No. 11 Tinning Compound 
No. 16 Silver Solder Paste Flux 


Mfg. By 
ANTI-BORAX COMPOUND CO., INC. 
















e, Steel, etc. 
ding Cast Iron 


luxes 




































SHAWINIGAN PRODUCTS 
RPORAT ION 


T 
EMPIRE STATE BUILOING, NEW YORK 1,N.Y. 
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Sam Arena, 
National 
Champion 
Class “C” 
Hillclimb, 
scorches to 
the top on 
his Harley- 
Davidson. 


Herbert E. Harte, 
Foreman of Weld- 
ing Dept., Harley- 
Davidson Motor 
Company, 
Milwaukee, Wis. 






Foreman Harte in- 
spects motorcycle 
welding operation 
employing 
CHAMPION Welding 
Electrodes. 


CLEVELAND, OHIO 


CHAMPION SHIP 


HARLEY-DAVIDSON 


“CHAMPION Electrodes are Weld Rated Electrodes” 


<SHAMPIO 


RIVET COMPANY 


Are Used Exclusively 
in the Manufacture of 










WINNING 






MOTORCYCLES 






Here’s What Herbert E. Harte, 


Welding Foreman, Says: 


“We demand an electrode that is exceptionally 
smooth flowing, has a minimum of splatter and 
produces machinable welds of highest tensile 
strength. That's why we use nothing but 
CHAMPIONS. They can’t be beat for our type 
of application.” 


Seldom have so many National Championships been 
won by one make of motorcycle as Harley-Davidson. 
Welding plays an important part in the stamina, 
speed and serviceability built into every model. The 
fact this famous manufacturer prefers CHAMPION 
WELDING ELECTRODES testifies to their superiority. 


A come Ronin 


EAST CHICAGO, IND. 
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SAMPLES OF NEW WELDING ROD 


Samples of Ni-Rod, the new welding 
electrode for making machinable welds in 
cast iron, for joining cast iron and steel, 
for salvaging defective new castings and 
for a variety of other purposes, are being 
offered to industry by The International 
Nickel Co. The samples are available in 
three diameters, !/s, °/32 and 4/j¢ in. 


A REPAIR JOB THAT PAID FOR ITSELF 


When a 1000-ton hydraulic-press cyl- 
inder failed because of wear, the plant 
manager and his engineering staff decided 
to rebuild the bore by the UNIONMELT 
welding process. The results justified 
their judgment since the saving on this one 
job more than paid for the complete 
welding installation as well as the acces- 
sory positioning equipment, labor and 
materials. 

A UNIONMELT Type D welding head 
was mounted on an extension arm so that 
the head could enter the full length of the 
cylinder. The cylinder which was 24 in. 
I.D. by 15 ft. long was laid on turning rolls 
driven through a reduction gear by a 
variable-speed electric motor by which it 
was rotated at a speed of 8 to 10 in. per 
minute. The welding head was advanced 
manually a given distance after each rev 
olution. The advance was easily meas- 
ured by a tape attached to the side of the 
track. 

It was necessary to preheat the cylinder 
before welding since both the welding rod 
and the base metal were of high-tensile 
steel. The rebuilding operation required 
915 Ib. of steel rod deposited in three 
layers producing a total thickness of about 
‘/, in. After welding, the cylinder was 
stress-relieved before machining to origi- 
nal dimensions. This left a */4-in. layer of 
weld metal lining the cylinder. 

A comparison of costs will be particu- 
larly interesting to plant managers or 
owners who may have a similar problem. 
Since it would have taken about a year to 
obtain a new cylinder, it was clearly a 
question of repair or get-along-without. 
A new cylinder of this type costs about 
$5500 to say nothing of the expense of 
lost production. The total cost of the 
welding installation, auxiliary equipment, 
materials and labor (176 man-hours for a 
welding operator and helper) comes to 
only about one-fourth of this amount. 


The Welding Head Mounted on a Counter-balanced Extension Arm for Building Up 
the Inside of the Hydraulic Press Cylinder 


The fact that this company was able to 
amortize all equipment, material and 
labor costs on this one job alone is an in- 
dication of the savings that can be made 
possible by the use of the UNIONMELT 
welding process. This installation will 
continue to pay for itself time and again 
by its use for general repair, building up 
mill rollers, hammer mill bores and cylin- 
ders of all types. 


MOVING PARTS IN NU-ARC A.-C. ARC 
WELDER 


Simplified construction to increase oper- 
ating efficiency in the NU-ARC AC Are 
Welder, completely redesigned with no 
moving parts, has just been announced by 
Electric Arc, Inc., Newark, N. J. The 
portable welder is built for general- 
purpose use in welding shops, industrial 
plants, shipyards, and railroad yards. 
It is a complete welding service, ready for 
immediate use 
Improvement in the design was made 
to assure uninterrupted performance of 
the welder by eliminating moving parts 
that might have to be repaired or re- It is part of a complete line of transformer 
placed and cause delay in work. The welders, spot welders, generating unit 
simplified design assured dependable, and induction heaters made by Electri 
long working life at a minimum operating Arce, Inc., 152-162 Jelliff Ave., Newark 8 
cost. N. J. Catalog and specifications on N| 
The NU-ARC AC Arc Welder is a plug- ARC are available on request from 
in type with multiple-stage heat ranges. manufacturers. 





parts to be welded. 


Montreal 2, Canada 
anadian 





WELDING CONNECTORS 


Saxe ae Lat re ee ne Units 
‘or welded assembly 
Saxe Units place in position and securely hold together structural LARGE STOCK 


Write for descriptive literature 


J. H. Williams & Company 
Buffalo 7, New York 
G. D. Peters Company 


reeentatives 


TIP CLEANING DRILLS 
Mounted in Knurled 








BRASS Handles 


As used in many welded structures they eliminate all hole punch- PROMPT DELIVERY 


ing, producing an economical, rigid, safe and quickly erected structural 


® 
DISTRIBUTORS WANTED 


NEW MEXICO STEEL CO. 


Box 694, Albuquerque, N. M. 
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Machine Mounting— 
Timer above contactor. 


Machine Mounting— 
Contactor behind timer 
(Swing-out panel removed) 


Write for Complete Details. 
Address Square D Company, 
4041 N. Richards St., Milwaukee 
12, Wisconsin. 
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New Safzoat Timers and SYNCRO-BREAK 
Contactors Give You These 4 Important Advantages: 


1 MOUNTING CONVENIENCE—Dimensions are standardized so timers 
and contactors may be mounted together in the four ways illustrated 
Knockout mounting holes in left side and back permit timer installa- 
tion with adjusting dials facing operator. 


2 LOW INSTALLATION COST—Identically-located knockouts permit 


close coupling of enclosures, eliminating need for conduit run between 
contactor and timer. 


3 NEAT APPEARANC E—Choice of mounting arrangements with matched 
units permits convenient installation on any machine. When mounted 
one above the other, the two enclosures will appear as one 


4 OPERATOR SAFETY—Foot switch, pressure switch, no-weld switch 
and timer-control circuits are 110 volts. Safront timer has adjusting 
dials on front of removable swing-out panel, with electrically live 
parts on rear. 


NEMA TYPE 3B and 5B TIMERS have enclosures of identical dimen- 
sions, dual (220/440 volt) primary control transformers, and space for 
24 volt and/or two-stage foot switch control features 
PNEUMATIC TIMER UNITS are now more accurate and 
dependable than ever, using new Square D preci- 
sion snap switch contact mechanisms, ribbed mount- 
ing plates, and fewer moving parts. 


SYNCRO-BREAK CONTACTORS in sizes 1W and 2W 
have enclosures identical in size with the timers. 
Synchronizing circuit eliminates arcing to prolong 
life and reduce maintenance. 


Wall Mounting— co 
6-period timer 
above contactor 


¢ Wall Mounting— 
4-period timer 
beside contactor 





SQUARE JT) COMPANY 


DETROIT 


MILWAUKEE ° LOS ANGELES 





SQUARE D CANADA, LTD., TORONTO, ONTARIO + SQUARE D de MEXICO, S.A., MEXICO CITY, D.F 
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Two Million Volt X-ray Machine For Testing Welds 


The Babcock & Wilcox Company's new two million volt X-ray machine at the Barberton 
(Ohio) plant, which is housed in a concrete building designed for the X-ray machine. 
The transformer and tube are contained in the large tank mounted on trunnions and sup- 


ported by an overhead crane. 


The man at the left controls the position of the 6000-lb. 


machine in relation to the pressure vessel to be examined by pressing the buttons on the 


contro! panel in his hand. 


TWO MILLION VOLT X-RAY MACHINE 


A building specially designed to house 
the two million volt X-ray machine 
recently installed by The Babcock & 
Wilcox Co. to examine the welds in high- 
pressure, high-temperature boiler drums 
manufactured at its Barberton (Ohio) 
Works, has just been completed. Simul- 
taneous with the opening of the new 
building, the company announces opera- 
tion results with the new machine, which 
is the first of its size to be used exclusively 
for the testing of welds in pressure vessels. 

With the new machine, which has been 
in operation for several months, produc- 
tion of large pressure vessels and boiler 
drums has been speeded up considerably 
because of the much shorter exposure time 
now required in X-raying pressure vessels 
4'/, to 6'/, in. thick. Otis R. Carpenter 
of the Works Laboratory stated that small 


laminations which have not been seen 


heretofore on radiographs of heavy plate 
are more easily found, and a sensitivity to 
variations of under 2% of the weld thick- 
ness is obtained. He characterized the 
results with the new machine as ‘“‘very 
good.” 

The 70- x 30-ft. building in which the 
machine is housed was designed to provide 
complete protection against X-rays and 
at the same time to give full freedom of 
movement in examining the largest pres- 
sure vessels built by The Babcock & 
Wilcox Co. The building will accommo- 
date drums up to 13 ft. in diameter and 
70 ft. in length. A radiation check of the 
room and its vicinity shows no radiation 
leakage at any point. 


VEST POCKET RAZOR 


R. G. Arey had an idea about how to 





& 


hes 


Vest Pocket Razor 


get rid of that late afternoon shado 
dry-shave razor which you could 
around in your vest-pocket and needed | 
shaving cream or electric motor 
Machine Co., Inc., liked the idea, 
depended on the construction of 
1/s-in. wide T-shaped razor blade y 
flipped back and forth in a slot 
razor was rolled back and forth acro 
face 

Arey had a good design idea—to 
the blade part of hardened and temper 
steel and the leg of the ‘‘T’’ of mild 
and then weld the two pieces toget! 
The trick was “how to do it.” A fie] 
engineer of Progressive Welder (C 
Detroit, was called in and a method an 
equipment worked out by which the tw 
pieces are now automatically welded t 
gether in less than '/19 of a second with 9 
welds to the inch—at a rate of 1440 spot 
welds a minute—using a miniature rol] 
spot welder, built right in the Ward plant 
The welding does not affect the temper of 
the blade, either. 


GIANT TEST CHAMBER FOR NAVY 
UNDERWATER EQUIPMENT TESTS 


A 220-ton pressure vessel (Fig. 1) ready 
for shipment from The Babcock & Wiicox 
Co.’s Barberton (Ohio) plant to the U.S 
Naval Ordnance Laboratory at White Oak, 
Md. This 40-ft. cylindrical drum will be 
used by the Navy in testing underwater 
equipment. 

The test chamber is loaded on a de 
pressed car and special handling and rout 
ing were necessary because of the dimen 
sions of ring (extreme right) against which 
the tank door will close. 

The test chamber has an inside dian 
eter of 100 in. and has been hydrostati 
ally tested for 2000 lb. of pressure per 
square inch. Because of the construction 
of the front head, the vessel may 
opened at the end to its full diameter for 





SPOT WELDERS 





tS 


TRANSFORMERS 
For Furnaces, Lighting, Distribution, Power. Auto 
Phase Changing Welding, and Special Jobs. 
AIR OIL, end WATER COOLED. 


CHARLES EISLER 
EISLER ENGINEERING CO., INC. 


NEWARK 3, N. J., U.S.A. 


779 South 13th St. (Near Avon Ave.) 
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OF ALL TYPES 
SIZES 1/4 TO 300 KVA. 

FOR MANUAL, AIR, MOTOR, 
OR ELECTRONIC OPERATION. 
also BUTT, ARC, and 

GUN WELDERS 











Black and White 


NET MONTHLY ADVERTISING RATES 


Effective July 11, 1947 





























Space =. ~. ~~ A. ll 
*Full page $185 $165 $150 $140 
Two-thirds page 130 120 110 100 
Half Page 105 95 85 80 
Quarter Page 60 58 55 | 50 
Eighth Page 40 | 35 30 | 28 
*Inside Preferred | 205 | 185 170 160 
Sizes 1/4 to 300 KVA. 























10% Extra for bleed full pages. Color $65 extra per color added 
Agency Commission —15% 
Cash Discount — 2%, 10 days 
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SEAM | 
ALUMINUM 
WITH 

INERT-ARC 
WELDING \ 





et a The 


Three sound movies, in 
16-mm. and 35-mm. 
sizes, will be loaned to 
you for showing on 
your sound movie pro- 
jector. Titles are “Torch 
Welding”, “Arc Weld- 
ing”, and “Resistance 
Welding”. Borrow them 
from your nearby Alcoa 
Sales Office. 


ngsten-arc, argon-shielded welding process gives 
smooth seams in Alcoa Aluminum. No flux is 
used ... there’s no scrub-up or wire-brushing after weld- 
ing. Seams are sound ... it is easier to make welds that 


are free from porous areas or inclusions. 





Use .standard inert-are welding machines, with only 


USE ALCOA’S minor adjustments of techniques and machine settings 
TECHNICAL HELP 





for aluminum. Your welders will quickly learn to make 


welds in aluminum by this method. 


“Welding and Brazing 
Alcoa Aluminum" is a 
128-page technical 
book to tell your shop 
hands how to weld 
aluminum. Written by 


Icoa’ Iding ‘i to ALUMINUM COMPANY OF AMERICA, 1933 Gulf Building, 
4 
perts. Ask for a copy. 


Engineering advice and the booklet “Welding and Brazing 


Alcoa Aluminum” are available to you on request. Write 





Pittsburgh 19, Penna. Sales offices in 54 leading cities. 


7 Regey:\ ALUMINUM ©... 


1948 ADVERTISING 477 


























Fig. 2 


introduction of large test pieces into the 
chamber. A locking ring is closed with 
an elliptical head welded tothe ring. The 
ring and door were made for The Babcock 
& Wilcox Co. by the Adamson United Co 
of Akron (Ohio). The vessel has four 
12-in. diam. inspection ports which allow 
for thick glass sight cpenings. 

Figure 2 shows inside view of the 220 
ton pressure vessel. The main shell is 
made up of three sections each 105 in. 
wide and welds are being examined by 
magnaflux. The light streaks and circles 
represent the magnaflux powder. 

The door, Fig. 3, with its elliptical head 
is welded to the cast steel locking ring. 
The design of the door, which was made by 
the Adamson United Co. of Akron, allows 
opening of the end of the pressure vessel 
to its complete diameter so that large 
pieces of test equipment can be introduced. 
When the vessel is in operation a hydrau- 
lic system operated by an oil pump and 
controlled by push buttons lowers the 
door out of the way and raises it again into 
position. When the door is shut it is held 
closed by locking pins. 

Figure 4 shows the tightening last open- 
ing before applying 2000 Ib. of pressure per 
square inch to test the pressure vessel. 

The vessel is upside down so that the 
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head could be dropped in place with an 
overhead crane. The front head consists 
of a locking ring matchirig the ring on the 
shell. 

The contract for the construction of the 
pressure vessel was awarded to The Bab- 
cock & Wilcox Co. by the Charles H. 
Tompkins Co. of Washington, D. C. 


SPOT WELDING ASSEMBLES BATH 
TUBS 


Use of only two push and two C-type 
hydraulic spot-welding guns, together 
with a total of four fixtures, permits Nor- 
ris Stamping and Manufacturing Co. of 
Los Angeles to assemble their entire pro- 
duction of sheet metal bath tubs for one of 
the country’s largest mail order houses at 
a rate of 42 completed tubs per hour. 
Assembly operations include attaching a 
sheet metal apron to the front of each tub, 
and welding gussets and braces to the 
bottom and sides of the tubs. Welding 
equipment was produced by Progressive 
Welder Co. of Detroit. 

The five-foot tubs—of 14-gage porce- 
lain-enameling stock deep drawn to a 
depth of 14*/; in.—are flanged on all four 
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sides. The front flange is down 

about 4in. long. This flange is ‘‘ret 

to permit attachment of the apror 

other three sides of each tub are fl 
up about */, in. for attachment t 
walls in the home. 

The first assembly operation is 
ing the apron—of 16-gage steel 
front of the tub. The apron is fit 
the returned flange and attached by 
welding with deep throated hyd 
“C-type” guns (as in Fig. 1). Thi 
ation requires eight spot welds 
two tubs are welded per hour, usit 
gun 

The next assembly operation 
attaching of the gussets, braces, et 
tub is placed on a locating and cla 
fixture over four hardwood pie s 
which fit the corner contours of th 
exactly. Gussets, braces and 
support rails of the l6-gage ste 
welded to the tub with push gun 
Fig. 2). 

The fixture—connected to one | 
the welding transformer—forms th« 
ond electrode for this welding operat 
The operator completes the elect: 
circuit when he makes contact betv 
the push gun and the section being we! 
to the tub. A total of five supporting 
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CONDENSER WELDPOWER UNITS 





FOR HIGH -currenr. LOW-COST WELDING 
OF ALUMINUM AND STAINLESS... 


RAYTHEON CONDENSER WELDPOWER 
UNITS provide high current at low volt- 


age, and are particularly well-adapted 
for resistance welding of aluminum or 
stainless steel. They automatically sup- 
ply the selected amount of energy to the 
weld, regardless of variations in line volt- 
age of power supply. 

Since Raytheon Condenser Weldpower 
Units deliver far more power to the weld- 
ing transformer than the instantaneous 


demand on the power source, they draw 


much less power than equivalent A. C. 
welders, eliminate expensive power lines, 
and result in extra savings where current 
charges are based on peak load. 


Write for detailed information. 


RAYTHEON 
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Fig. 1 

















per operator-hour. 








sections are welded to each tub with 32 
spots, two operators working on each tub 
simultaneously. 

Two “corrective” operations are also 
performed at the same time that the sup- 
ports are being welded into position. 
Since no allowance can be made for 
springback when the returned flange is 
formed on the apron, the flange is not 
quite at the required 90-degree angle to 
the face when the apron is ready to be 
welded to the tub. Correction for spring- 
back is made by the attachment of the 
gussets and bottom supports after the 
apron has been clamped into position in 
the jig. The back edges (wall area) of the 
tub are then given the necessary degree of 
slope to insure proper drainage of water. 
The edges are held in this position by 
heavy gage braces. 


















































































































































ACID CORE SOLDERS 


Alpha Metals, Inc., 363 Hudson Ave., 
Brooklyn 1, N. Y., announces a new de- 
velopment in acid core solders recently 
engineered by the research staff. This 
new product will be known as Alpha Tri- 
Core ‘‘Leakpruf”’ Acid-filled Solder. Here- 
tofore Tri-Core has been available only 
with the rosin-filled flux for radio and 
electrical work, which has met with 
phenomenal acceptance. 

The development of this hard acid flux 
is the first innovation in the field of acid 
core solder since 1929. A few of the many 
advantages of Alpha’s Tri-Core “Leak- 
pruf” Solder are: Its ability to solder 
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Spot welding aprons to the returned flange of a deep drawn 
steel bath tub with a Progressive Welder deep throated hydraulic 
“C-type”’ gun at Norris Stamping and Manufacturing Co. of Los 
Angeles, Each apron requires nine spots; 42 units are produced 





stainless steel, monel, nickel and other 
metals hitherto not usually solderable 
with a core solder; three cores instead of 
one—with no premium in price, the syn- 
thetic acid used is considerably more ac- 
tive as a flux than the usual zinc chloride, 
yet only half as corrosive; furthermore, it 
is readily soluble in water and is easily 
washed off; a definite soldering sequence 
is automatically developed by three cores 
of flux. Hence ‘‘cold solder joints’ are 
practically eliminated. There is always 
the proper volume of flux at the moment 
the solder begins to flow to assure a per 
fect bond. The three-core construction 
promotes faster melting. The flux insur- 
ance and the increased melting speed re- 





Alpha’s New Tri-Core “Leakprut’’ Acid- 

Filled Solder, Illustrated Above. This 

Shows Three Distinct Cores with the 
Chalk-like Non-Liquid Acid Flux 
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Attaching gussets, braces and bottom support rails to } 


Steel bath tubs with push guns. 
welded to each tub in 60 sec. 





sult in stronger, more dependable bonds 

The manufacturer points out that the 
technique of using a core solder is quite 
different from using a separate flux and 
With the latter, the flux 


wire or bar. 
liquid or paste is first applied, the: 
solder is heated and flowed onto the n 
When a core solder is used, it is absolut 
necessary that the work be heated by t! 
iron or flame. 


has been brought up to the liquidu 
of the solder, so that the flux can flow 
the job ahead of the molten solder, ther 
assuring a permanent bond. 


t 


If any flux core solder is flowed direct) 
off the soldering iron or if a flame is direc 
ted at the solder itself, the flux will be so 
diffused by the heat of the iron or flam 


that none will go onto the metal to 
joined. In this case, no bond will res 

For quantity users Alpha ‘‘Leakpru! 
Tri-Core Solder is packaged in 1-, © 
20-lb. spools. The first two are ship} 
50-lb. cartons, 50 and 10 spools to a « 
respectively. 
ped 2 and 3 toacarton. For informatio 
write Alpha Metals, Inc., 363 H 
Ave., Brooklyn 1, N. Y. 





ANNUAL MEETING 
American Welding Society 
Bellevue-Stratford Hotel 
Philadelphia, Pa. 
Week of October 24, 1948 





Two supporting sections are spo! 


After this, the core solder 
is introduced to the heated metal, whic! 


The 20-lb. spools are ship 
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| NATIONAL sovesise 


ano 1549P 


BEST THERE IS” by Customer Preference 







It’s NEW—for 1948 


Electro-Dyn Non-Coasting Control — 
Profiled Cam Contours — 
%2 Cycle Weld-Interval Consistency — 
Quick - Disconnect Feature 
For Heavy Metals, or several layers, the Pulsa- Since 1936, when National’s First timer went into 
tion Process Beats the Heat through the metal, by service on Mass Production, several betterments have 
interrupting current flow 1 to 6 times, for 1 or 2 been added—many suggested by Maintenance men 
rage o- ; in Plants using Hundreds of Nationals. They include 
cycles—no more. This is sufficient to permit the = construction of timers from rigid unit sub-assemblies, 
transformer voltage to build up, but not long as a service aid; the quick removable cam assembly, 
bonds. enough for weld-spot to cool, or form a crust. changeable from Pulsation to Single spot; and the 
iat the I This controlled short “‘off-interval” is the key to substitution of a 5th cam in place of the old trip spring, 
$ - : to avoid periodic replacement. 
ix and | good welds—another WNational-Timer feature. att planers 
e : None are quite as outstanding as the New 1948 features, 
National performance and Consistency cannot be 


which produce Smooth, Noiseless Operation, adding so 
duplicated for less than Twice the Price. much to Life—Performance—and Weld Consistency. 










Quick-Disconnect Plugs 
Types - BD — TD — CD 





Type CD is the Cabinet Disconnect. 2 
receptacles, one on each side with 4 point 
plugs, separate the control circuit. The air 


Here are 3 Quick-disconnect methods, available on 
all types of National Timers. Type BD is the Box 
Disconnect. The Power and circuit wires terminate valve and contactor wires go to left plug, 
in a box beside timer, with dead front receptacle in with line and push-button on the right. 
cover. The 8 point plug, with 12” cable from timer, TypeTDisthe Timer Disconnect.Cabinet With this type the load circuits can be 
is polarized. To disconnect—pull plug, and lift serves as outlet box. Timer unit only disconnected, and timer still operated, 
timer off the hooks. comes away. You will like this. while checking or adjusting. 


NATIONAL TIME & SIGNAL CORPORATION 


21BOO WYOMING AVENUE DETROIT 20, MICHIGAN 
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THE WELDOR’S WELDER 


The Weldor’s Welder, now being of- 
fered in all the large industrial centers 
throughout the world, is a radically new 
departure in welding machine design from 
anything in the present market and an 
original invention in that, all and sever- 
ally, the present-day extra exciters, 
brushes, brush holders, ring collectors, 
segments, sectors, armatures and com- 
mutators are completely discarded and 
replaced by one solid revolving self-excit- 
ing field hung on two 37/s-in. heavy ball 
bearings packed in heavy grease and 
shielded against dirt and grit infiltration 





This 


tically eliminates the ever-present repair of 


invention’s construction prac 
d.-c. MG welders, with their 50% duty 
cycle as against the heavy continuous duty 
100% duty cycle in the Weldor’s Welder, 
concerning which the instructions mostly 
are ‘“‘run the generator at’a constant 3600 
rpm. and grease the bearings thoroughly 
every year or so.”’ Otherwise it is prac 
tically impossible to burn it up or out 
except at premeditatedly 
speeds. 

The welding potential is of the 360 
cycle frequency instead of the 60-cycle 
(with its difficult striking and holding arc, 
which it outdates) and makes for a faster 
striking, hotter, easier holding, fat arc 
that carries none of the d.-c. characteris- 
tics of magnetic blow, splatter, slag and 
gas enclosures, making for a weld mass of 
greater density and tensile strength. 

Because of an unusual turbulence, slag 
and gas enclosures are thrown out of the 
molten weld mass, 
leaving practically a 
mass of great strength. 

Owing to the 360 cycles exceptional re 
sults are found in welding aluminum and 
magnesium with high-frequency ioniza 
tion accompanied with argon or helium 
gas smothering of the oxygen content out 
of the welding zone, and carbon arc torch 
technique gets an added quality when used 
on the generator welding potential. 

The Weldor’s Welder generators are of- 
fered in amperage ranges 180-280-380, 


outrageous 


with no undercut, 
100°, pure metal 


NEW PRODUCTS 


The Society assumes no responsibility 
for the validity of claims in this section 






with N.E.M.A. overrating, for V-belt 
drive by any kind of motive power avail 
able in the 20- to 35-hp. class at 3600 
rpm. for the generator. 

Gas engine direct-coupled units are 
available in all sizes for operation in 
territories remote from electric power sup- 
ply for all types of welding, and in addi 
tion a free supply of electric power for 
other emergency uses. 

A—C—Devices -Company, 8006 Cham- 
plain Ave., Chicago 19, II. 


SCALING HAMMER 


The Master Pneumatic Tool Co., Inc., 
Orwell, Ohio, has recently put on the 
market another new addition to the Mas- 
ter Power line of portable 
tools. 

A new high-speed and powerful Scaling 
Hammer, called the Master Model M-205 
and M-206, is now available for such scal- 
ing tool operations as removal of splatter 
and excess metal after welding, peening, 
beading, removal of rust, scale, paint, core 
breaking in small castings, gouging in 
pattern work, tree surgery, carving of 
wood, mortar and plaster removal,.split- 
ting of firebrick, stone cutting, bushing 
and lettering, and many other onerations 
where a small, light weight, and fast per- 
cussion-type pneumatic tool is required. 


pneumatic 


MULTIPLE SPOT WELDER 


A special Ultra-Speed Multiple Spot 
Welder for welding automobile dash 
panels has been built and shipped by The 
Federal Machine and Welder Co., Warren, 
Ohio, manufacturers of quality resistance 
welding equipment. 

This new production tool for the auto 
mobile industry enables a leader in the 
field to produce 80 completed parts per 
hour. To accomplish the quality required 
by modern industry at the rate a highly 
competitive field demands, this machine 
utilizes two ultra-speed units, two water- 
cooled transformers, and 76 hydraulically 
operated welding guns. 

The ultra-speed units are located where 
they are easily visible and easily accessible 
for maintenance. The machine is de- 
signed so that the gun units are properly 
placed for easy and quick servicing of the 
electrodes. 

Mounted on a fabricated steel base, the 
carriage unit, consisting of a suitable die 
holder, dies and necessary locators for 
pesitioning the work parts, moves in and 
out of the welding position by means of a 
hydraulic cylinder. 

The parts are loaded and properly 
located by clamps after which the operator, 
by pressing a button, starts the carriage 
moving into the welding position. As the 
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carriage is positioned, 
automatically initiate t 
which move into posit 
speed 


units are 


started 





hydraulic 
he welding 
ion. Th 
automat 


both moving at once, making fou: 


at a time. 


Upon comple 


tion of thx 


of the ultra-speed units, the guns ar 
matically retracted, the fixture moy 


of the welding machine, 


and the o; 


removes the welded assembly. Thi 


assembly parts are then loaded to « 


mence the new cycle. 


With the human element of erro 
done away with, this machine enha: 


i 


the production facilities of any autor 


manufacturer. 


® WELDING HELMET 


A new lightweight, 


announced by 
Reading, Pa. 
(1) Willson-Weld 


Willson 


low-cost weldi 
helmet, with all the protective adva: 
of more expensive models, has just bee 


Products, 


Protective featur« 
Lens. 


This 5] 


formula lens exceeds the U. S. Fi 


Specifications for 
protection. 
ible in 12 different sha 


optic 


‘al quality 


Willson-Weld glass is av 


des to 1 





requirements of each particular job. 


cover glass protects the w 


pitting. 
and inserted. (2) 
helmet is made in one pi 


elding gla 


Both lenses are easily re! 
Construction 


ece tough, 


vulcanized fiber, strongly riveted 


overlapping seams for 
(3) Size.—When in place 


long, hard 
for welding 


helmet extends below and under the 


as well as over the ears for protection ! 


flying sparks and hot metal. 


Weighing only 19 oz., this new hel 


is comfortable to wear. 


Additional « 


+ 
lia 






Your 
use R 
repair 








you Seah IN c WAYS 
_> 


WHEN YOU MAKE REPAIRS WITH 


R = VERE No. 456 Low FUMING yy 
BRONZE WELDING ROD 


You make important savings at every step of the way when you 
use Revere No. 456 Bronze Welding Rods for maintenance and 
repair. Here’s how: 


/, 


3 


FASTER PREPARATION — You save time in preparing the parts 
to be joined, because the high strength of Revere No. 456 per- 
mits wide assembly tolerances and still provides strong, neatly- 
finished joints. 


NO HIGH PRE-HEATS — You save on the time and fuel costs 
involved in pre-heating because the low melting point of Revere 
No. 456 (about 1600° F.) reduces the need for high pre-heats 
and post-heats. 


LESS “CLEAN-UP” — You save on “clean-up” costs because 
Revere No. 456 is low fuming and thus enables you to get more 
accurate placement of the weld metal. 


You can use Revere No. 456 for the bronze welding of cast and 
malleable irons, wrought iron, cast and wrought steel, cast and 


wrought bronze. Try Revere No. 456 and see for yourself how 
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you can cut costs, save time, and get better results with this 
“flame-tested” rod in the striking red, white and blue package 


Other Revere Welding Rods are: Revere Bronze 380, Man- 
ganese Bronze, Herculoy, Phosphor Bronzes, Brass (Brazing 
Rod), Silicon Deoxidized Copper and Electrolytic Copper. All 
come in 100-pound cases or in 25-pound cartons, net weight, and 
are stocked by Revere Welding Rod Distributors in all parts of 
the country. Write for folder giving technical data and ne: prices 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, Ill; Detroit, Mich. New Bedford, Mass 
Rome, N. Y.—Sales Offices in Principal Cities. Distributors Everywhere 
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fort features include the adjustable head- 
gear which can be readily fitted to head 
size by means of an easy running screw 
clamp. A replaceable leather sweatband 
absorbs perspiration. The helmet is well- 
balanced and easily swung off the face for 
quick inspection of work. Strong spring 
action at the hinge keeps the helmet in 
raised position when not in use. 

It is expected that the helmet will be 
especially useful in the welding shops of 
smaller industrial plants and in indepen- 
dent welding shops. 


WELD CLEANING HAMMERS 


These newly developed, slender, light- 
weight hammers offer the welder many 
features long needed in the industry. 

They are properly balanced and grace- 
ful; no parts to come loose or wooden 
handles to burn. Made of alloy-steel, drop 
forged. Chisel heads hardened and tem- 
pered. Hand grip designed so that the 
feel automatically tells the welder that 
chisel edges are correctly positioned for 
use. 

Model No. 100 has brush mounted at an 
angle to prevent bruising or cutting knuck- 
les. Brush firmly held by two tempered 
steel springs which permit quick reversing 
or replacing of brush when necessary. In- 
dustrial Products Co., 2820 N. Fourth St., 
Philadelphia 33, Pa. 


RESISTANCE WELDING ALLOY FOR 
SEAM WELDING 


The result of continuous research on 
alloys, specifically for resistance welding, 
is a new seam-welding electrode metal 
which gives improved life and reduced costs 
per weld. P. R. Mallory & Co., Inc., 
Indianapolis, Ind., has now announced 
this new material known as Mallory 22 
Metal, a high conductivity copper base 
alloy containing cadmium and zirconium. 

The high conductivity and hardness 
with its resistance to annealing makes 
Mallory 22 Metal a versatile electrode 
alloy not only for coated metals as gal- 
vanized iron, terne plate, etc., but ordi- 
nary carbon steel as well. 

The development of Mallory 22 Metal, 
begun long before the war, was followed 
by exhaustive field and production tests 
resulting in the present announcement of 
availability as forged blanks or finished 
machined wheels of a variety of sizes. 

The formulation of the special alloy to 
combat a specific problem marks another 
step in Mallory’s continuing program of 
metallurgical development for the resist- 
ance welding electrode industry. As in 
the case of other outstanding Mallory 
alloys such as Mallory 3, Elkaloy-A, 
Mallory 53-B, Mallory 53-Z, Mallory 73, 
Mallory 100, Elkaloy-D and Elkonite 
Metals, Mallory 22 Metal is made with 
specific characteristics so as to perform a 
special job with the greatest economy and 
satisfaction. 

The manufacturer further states that 
in connection with the program of re- 
search and development in metallurgy, a 
service is maintained at Resistance Weld- 
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ing Electrode Headquarters in Indian- 
apolis, where anyone with resistance 
welding problems concerning electrode 
metals, electrodes, holders or die designs 
is invited to submit the problem for rec- 
ommendation. Correspondence concern- 
ing this service should be addressed to 
P. R. Mallory & Co., Inc., Indianapolis 
6, Ind. 


PROJECTION WELDER 


Quality welding of kitchen utensils is 
being done four times as fast as before with 
a new projection welder developed by 
The Machine and Welder Co., 
Warren, Ohio, pioneer manufacturers of 
resistance-welding machinery. 

The first model, using simplified dies, 
is being used by one manufacturer for 
welding the lips to coffee pots at a rate of 
4000 per 8-hr. day. Previous equipment 
produced only 1000 units in 8 hr 

Only one cycle of current is used to 
complete the weld. The short and precise 
timing is controlled with a synchronous 
panel and the high-current capacity 
necessary for welding light materials of 
large areas at short intervals of time is 
obtained with a special 175-kva., water- 
cooled welding transformer. 

An important new feature is the Federal 
designed special low inertia spring head. 
Incorporating one slide within a slide, and 
leaf springs, this head, tested and proved 
by operation in the field, gives a very 
quick follow-up. 

Standard ‘‘T’’-slot platens permit quick 
and easy change of dies. The adjustable 
nonretractable stroke cylinder makes 
possible the use of various sizes and de- 
signs of dies for the welding of all types of 
kitchen utensils. Quick and _ simple 
adjustments can be made in the heights, 
depths, angles, etc., of the dies and holders 


Federal 
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to fit the work being done at th, 


me! time, 
This insures proper positioning of the y ork 
parts with relationship of the parts {, each 
other as well as between the parts and the ' 
dies. 

Through use of different weldin, dies 
this machine can be used to w: lips, 
spouts, feet, handles, knobs, ¢ to 


coffee pots, kettles, pans, coland 
other kitchen-ware. 


HEAVY DUTY OIL-TIGHT FOOT SwitcH 


The Industrial Controller Diy; 
the Square D Company has annou 
new heavy duty oil-tight foot switce! 
extend its line of machine tool 
accessories. 


ind 


of 





The new foot switch, streamlined 
match modern machine styling, is enclose 
in a heavy cast case, gasketed for 


tight applications. 
the floor to prevent tipping. 


' 
1 


It is compact and hug 


gs 


The wid 


pedal is operable from three directions 
but is protected against accidental con- 


tact or falling objects. 
has adjustable stroke. Short motion 
slight angle eliminate ankle fatigue. 
Self-contained contact mechanisms 
easily wired and readily replaced 


This new swite 


il 


i 


h 
id 


re 


onap 


action contacts, rated 600 v. pilot duty 


a. c. or d. c. 


Contact arrangements availabl 


single pole, double throw, double p 


double throw; and two stage (each 


being single pole, double throw). Sing! 


pole switches have one, and 
switches have two self-contained sit 
pole, double-throw units which can 


two-p I} 


removed and replaced using only a scr¢ 
driver. Contact operation is snap actio1 


Two interchangeable covers are av 


Tigi 


Ww 


able—one with a pedal guard to protect 
the pedal against accidental operation a 


the other a plain cover for applicat 
not involving hazard to the operatoi 
For further information on this 
heavy duty oil-tight foot switch, writ 
Square D Company, Industrial ( 
troller Division, 4041 North Richard 
Milwaukee 12, Wis. 
on the Class 9002 line 


A.-C, ARC WELDER 


This new BURDOX A-C Are W: 
is designed for increased welding speed 
low operating costs. Welding spe 


“ft 


Ask for informatio! 


when comvared with similar d.-c. welding, 


can be increased 30% or better. 
Operation is simple. The ground c 
plug is inserted in the tap marked “grou: 


and the welding cable plug is placed in ' 
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correct tap 
The plug 




















stages 
This A-‘ 
welding 
fight 84 
metal, und 
geels, cast 
gonferr’ US 
The 15 
gpplied f 
“HO cycl 
)})-amp I 
for 220-V., 
nes 
Further 
Arc We ide 
(xygen Cc 
ynd 14, © 
AUTO! 
Flat s 
eiected a 
hour on 


revolutio1 
I anufact 
Contail 
labricator 
nent, @ 
jiminate 
forming 
handling, 
nd, by e 
tain e 
ims 
With < 
st veral : 
juction 
|6-gage 
l*/4 im. 
n diame 
rates of | 








1948 











time, 
work 
) ach 


l the ' 


dies, 
lips, 
» to 
ind 








. for whatever heat is needed. 


correct ta} 2 
cover a wide range of heat 


The plug 


This A-C Are Welder is suitable for 


gelding a Wide range of metal including 
fight gage aluminum, body and fender 
wetal, and full range of mild steels, alloy 
veels, cast iron, malleable castings and 
aonferrous metals. 

“The 150-amp. machine is regularly 
upplied for 110/220 v., single-phase, 
“40 cycle power lines. The 200- and 
95)-amp machines are regularly supplied 
ior 220-v., single-phase, 50-60 cycle power 
; aaidees information on this new A-C 
irc Welder is available from The Burdett 
(xygen Co., 3328 Lakeside Ave., Cleve- 
und 14, Ohio. 


AUTOMATIC CYLINDER FORMING 
SEAM WELDER 


Flat steel-injected, welded cylinder 
ected at production rates of 1500 per 
hour on high-quality, high-production 
evolutionary equipment at a price every 
sanufacturer can afford. 

Container manufacturers, also other 
abricators of cylinders using this equip- 
vent, and one unskilled operator can 
jiminate a notching operation, a roll- 
forming operation, intermediate cylinder 
handling, a skilled seam welder operator 
ad, by elimination of the human element, 
btain eye-pleasing, arrow straight welded 

ims. 

With a forming feature incorporated in 
everal sizes of machine, this high pro- 
juction equipment will process 26- to 
\6-gage mild steel cylinders ranging from 

'/, in. in diameter, 14 in. long to 22 in. 
n diameter, 37'/, in. long, at production 
rates of 600 to 1500 per hour depending on 


the length and material thickness of the 
cylinders. 

This automatic cylinder-forming seam 
welder, one of which is now producing 
pail bodies in a large mid-western con- 
tainer plant, is manually fed, (Auto- 
matically fed, if desired.) Sheet stock is 
moved into the forming rolls of the welder 
and automatically welded and ejected 
onto a conveyor or mechanical handling 
system. 

An abrasive blast sheet edge cleaner 
with automatic transfer into welder 
forming rolls is designed to become a unit 
of this machine when processing cylinders 
from hot-rolled or rusty steel. 

One operator, steel in coils, roller 
leveler, automatic shear and automatic 
cylinder-forming seam welder produce 
high production of low-cost, high-quality 
cylinders. Designed, developed and manu- 
factures in the largest and finest engi- 
neering and manufacturing facilities in the 
resistance-welding industry, this revolu- 
tionary equipment is offered to the metal 
working industry by The Federal Machine 
and Welder Co., Warren, Ohio. 


WELDING METAL SECTION 


High-spted assembly of large metal 
section is possible on a welding press 
recently developed by the E. W. Bliss Co 
Complicated assemblies which formerly 
required many separate operations are 
performed automatically in one step. 
At present, these presses are being used by 
a prominent automotive manufacturer 
for assembling chassis, dashboards, body 
panels and similar units. 

In operation, the units to be assembled 
are placed in position on the lower die or 
pre-loaded on conveyors, after which the 
press cycle is completed automatically. 





Automatic Cylinder Forming Seam Welder 
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The lower die is raised until it contacts 
the upper die, which contains welding tips 
placed in positions corresponding to the 
spots to be welded on the metal section 
Limit switches stop the slide in the correct 
position, perform the welds, and return the 
slide to the lowered position when all the 
welds are completed. The spot welding is 
done electrically and any number of welds 
can be made at once. 

The new welding press is available in 
two models, which are essentially the same 
except for the position of the driving 
mechanism. For use in shops with limited 
headroom, the 4LU series is designed with 
the driving unit in the base. Where head- 
room is no object, the 4L series has the 
driving mechanism in a more accessible 
position on top of the press. The 4L 
series also permits a change stroke from 12 
to 16 in. without change of parts. In both 
series, the lower die moves up to contact 
the stationary upper die, and is supported 
at four points to assure accurate position 
ing. 

Welding presses can be built to accom- 
modate practically any size section. A 
general idea of the over-all size of these 
presses can be obtained from the fol- 
lowing table of dimensions 


+L 1LU 
underdrive) 


Size of bed (clear 


die space 72 x 38 in. 69 x 29 in, 
Shut height 44 in 30 in 
Stroke 12 and 14 in 
16 in 
Floor space 120 x 50 in. 82 x 45 in 
Over-all height 126 in 94 in 
Strokes per minute 20—40 20-60 


Additional information concerning this 
and other Bliss presses can be obtained by 
writing to the E. W. Bliss Co., 450 Am- 
sterdam Ave., Detroit 2, Mich 


ELECTRODE FOR WELDING MILD STEEL 


The Wilson Welder and Metals Co. 
Inc., has announced the availability of the 
new Wilson No. 109 all-position arc-weld- 
ing electrode for welding of mild steel 


This electrode, available in '/s, . Pa 

o, '/4 and °/;6 in. diameters was de- 
veloped to fill a definite need by industry 
for an electrode of the E6012 class with 


its special characteristics 
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control — save power, save 








Once again P&H, builder of America’s most complete 
line of arc-welding equipment, has come up with some- 
thing new to reduce your welding costs. This time it’s a 
line of AC arc welders — the only AC arc welders with 
the time- and effort-saving Dial-lectric control. 























Thanks to this new design, moving parts have been en- 
tirely eliminated. There are no moving coils or cores, no 
sprockets or worms, no chains or levers to wear or get out 
of kilter. P&H’s Dial-lectric design 
assures dependable, trouble-free serv- 
ice day in and day out. Here are 





















































© Sturdily Built 





and correspondingly larger elec- 








—~ 440 Volts 

“+ @ No Moving Parts 

®@ High-low Welding 
Range 

@ Remote Control 
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@ Attractively Styled 
@ NEMA rated 
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P&H A 
additional P&H AC arc welder fea- Welder € Are 
cs “ 

tures that save you money: Dial-tecs,;_», 

y y Quick Start g control 
Speeds your work — uses larger Guarantee ees 
electrodes — Quick-starting, stable @ Handy Off-On “md 
arc permits use of higher amperages © Simplified Design 


@ Connectible for 220 or 


@ Compact Arrangement 
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DIAL-LECTRIC 


your way to Lower Welding Costs 


... use a new P&H AC arc welder with built-in remote 


space, save welding time 


trodes. You get your work done much faster and easier. 


Saves power — High electrical efficiency, resulting in 
lower load losses, reduces the cost of power. 


Conserves operator effort, but accomplishes more 
— The remote control feature of the P&H Dial-lectric de- 
sign provides full arc control at the work. There is no 
walking back and forth to make adjustments — your op- 
erator saves time and energy, your work is done properly. 


Now is the time to Dial-lectric your way to 
lower welding costs. Put a new P&H AC 
arc welder on your floor — watch your men 
fight for it — benefit from its surprising econ 
omies. Four models are available, ranging in 
size from 20 to 625 amps. See your nearby 
P&H representative. Write us for latest bul- 
letins and additional information. 


ARC WELDERS 


4451 W. NATIONAL AVENUE 
MILWAUKEE 14, WISCONSIN 
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REFLECTOSCOPE 
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- INITIAL PULSE E Ss A 
( ype SROS Supersonic Reflectoscope, employing I stance SSO 
, aa beam transmission. Voids, inclusions, and lack : a Pie 
, of fusion are detected accurately, instantaneous! ( a Q 
4 Safe, € to operate, and convenient to handle ‘in \ ne te 
in shop or field—wherever 115-volt, 60-cycle current is \aaer es Sane WM 
0, available. SEARCHING UNIT _— wen 
Write for Bulletin E-3001, describing the new 
Type SROS Supersonic Reflectoscope and Data Sheet Principle of angle beam transmission, showing 
3021, picturing this new weld testing method. major units of Reflectoscope. 
SP-130 








1948 ADVERTISING 487 











According to the manufacturer, the new 
Wilson No. 109 electrode maintains a high 
degree of welding performance throughout 
the entire length of the electrcde when 
high welding currents are used Operation 
is most satisfactory in all positions; 
especially when welding vertically down. 
Excellent operating characteristics with a 
minimum of spatter are obtained with 
either a.c. ord.c. More inches of weld per 
electrode is obtained than with most 
electrodes of this class. The deposited 
bead is strong, smooth and of proper con- 
tour. Slag is exceptionally easy to re- 
move. 

{Further information on the New Wilson 
No. 109 electrode can be obtained by 
writing directly to Wilson Welder and 
Metals Co., Inc., Dept. 1778P, 60 E. 
42nd St., New York 17, N. Y. 


A.-C. ARC WELDERS 


Two new hi-cycle a.-c. arc welders for 
heavy-duty industrial. use have been 
announced by the Mid-States Equipment 
Corp., Chicago. 





The new models, with 200- and 300-amp. 
output, respectively, feature a unique 
precision electrical circuit which holds the 
welding arc constant with selective heat 
settings in l-amp. steps, through a special 
aircooled induction type transformer. 

The exclusive high-frequency circuit 
with remote feather touch control at the 
electrode holder, used in conection with 
the new units, is indispensable for elec- 
tronic fluxing and oxide dispersal re- 
quirements of the new arc processes such 
as inert gas shielded arc welding and The 
Linde Air Products Co. ‘‘Heliarc’’ process. 
Of importance is that this remote control 
of the high-frequency circuit 
eliminates all radio interference. 


virtually 





The new Mid-States models have no 
moving parts, are exceptionally rugged 
in construction and are designed for 
maximum efficiency at minimum operat- 
ing and maintenance cost. 


RADIUS EXTENSION BAR FOR CIRCLE 
BURNER 


A new radius extension bar has been 
created for the Flash Circle Burner as an 
accessory, and named SPECIAL EX- 











makes a convenient, mobile, adjustable 
oxyacetylene tank cart out of any con- 
ventional two-wheeled hand truck (ex ept 
aluminum trucks). 


This 
converts the hand truck into a perf 


tly 
balanced three-wheeled rolling aesioan 
which carries the weight of the tanks y ith 
perfect safety 

A telescoping tube, extending upward 
from the platform to the top crosspiece of 
the truck, is adjustable by finger-tip 
control, so that the cart can be tilted and 
locked at any desired angle. The cart i: 


Attachment 


































































































































































TENSION BAR. The bar is made of 
rigid cold-rolled steel, and the adaptor is 
permanently fixed to the bar by induction 
silver soldering. The unit is then cadmium 
plated to prevent rust. An aluminum set- 
screw with cut threads is set diagonally on 
the adaptor, thereby creating a firmer 
hold on the joining bar. 

The Flash Circle Burner was developed 
to eliminate guesswork, save time and 
increase the utility of any flame-cutting 
torch, by making possible easy cutting of 
circles, curves and straight lines in plate. 
Streamlined for quick and simple height 
and radius adjustment, it is equally 
efficient in any position, vertical or hor- 
izontal. 

The special extension bar is quickly 
readied to cut circles up to 60 in. in diame- 
ter, which, plus the 8-in. length of the 
torch radius bar, equals 30 in. possible 
radius with the use of one extension bar. 
Larger circles (to any diameter) can be 
accurately cut with multiple extension 
bars joined together. Pilot wheels and 
pilot wheel adaptors strategically located 
on multi-extensions permit free lateral 
sweep of the Flash Circle Burner. 

The Flash and accessories is a product 
of Scientific Research Co., Box 344, 1618 
N. Vancouver Ave., Portland 12, Ore. 


WELDING TANK CART 


The Universal Tilt Truck Attachment 


Welding Tank Cart 










always ready for fast, easy transport to 


any part of the shop, or to any location 
outside the shop where welding is to b 
done. A light chain looped around thx 
tanks is sufficient to lock them securely 
on the cart. 

Complete information is 
without cost or obligation. Inquiries ar 
invited. Melooz Mfg. Co., 4730 Avalon 
Boulevard, Los Angeles 11, Calif 


availabk 


Employment 


Service Bulletin 
SERVICES AVAILABLE 


A-561. Welding Engineer. Fourteen 
years’ experience as a welder, welding i: 
structor, field engineer, welding engineer 
sales service, automatic welding process 
engineer, gas welding, inert gas welding, 
manual arc welding, jig and fixture d 
sign, electrical welding circuits and ele 
tronic controls, aluminum and_ alloy 
steel experimental welding development 
Welding engineer on A.S.M.E. A.P.I. and 
I.C.C. code welding jobs. Age 35 with a 
family. Will go anywhere North or South 
America and Cuba. More details on r 
quest. 

A-562 
over 


Resistance Welding Ergineer 
twenty-five years’ experience 
welded fabrication and design of equly 
ment, seeks position with responsibility 
Will go anywhere. 











i i i i i i i i i i 


18, N. Y. 
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1947 BOUND VOLUME 


1947 Bound Volume of The Welding Journal containing the 12 issues of The 
Welding Journal for the year from January to and including December. 
Bound in imitation black leather covers. Limited supply. Price $12.50. 
Order through the American Welding Society, 33 West 39th Street, New York 
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Outstanding Quality 





NCG is recognized as one of the largest 
r organizations of its kind in the world. It 
operates 73 manufacturing plants within 
a the United States, offers supply and serv- 
ice by a vast network of hundreds of in- 
dependent NCG distributors and ware- 
house stocks. For assured satisfaction 


in your welding and cutting needs... 


RELY ON NCG 





70 Be Sete, Sty Sticcwlel 


one-word reason for Sureweld’s un- 
vee popularity with thousands and 
thousands of welders everywhere is 
“quality”. These satisfied users unhesi- 
tatingly say, “Sure, Sureweld quality is 
outstanding”. And that’s why Sureweld, 
time and again, is the standout in com- 


parison tests. 


Unrelaxing care marks each and every 
step in the manufacture of each and 
every Sureweld electrode. Visitors to the 
Sureweld factory — one of the most 
modern of its kind in the world—have 
marvelled at the high-speed, high-pre- 
cision machinery that turns out Sureweld 
electrodes—to the most exac ting sper ifi- 
cations in the industry. They admit, too, 
they are deeply impressed with the un- 
compromising|y strict control of four 
distinet plant laboratories—chemical 


physical, research and welding 


Yet—Sureweld electrodes actually cos 
less, because they do every job faster 
easier. better. And Sureweld electrode 
are always dependably fresh, because o 
NCG’s coast-to-coast network of servic 
and supply—to fill your needs instantly 
Remember. there is a Sureweld electrod 
for every job, and each one is backed b 
NCG's 30 vears of experience in growin 


up Ww ith welding. 


NATIONAL CYLINDER GAS COMPAN 


HOLLUP DIVISION 
840 N. MICHIGAN AVE., CHICAGO 11, IL 
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EVERYTHING FOR WELDING 




















2,438,490—WELDING CONTROL SYSTEM— 
James Leslie Ashford and William Al- 
fred Billings, London, England, as- 
signors to International Standard Elec- 
tric Corp., New York, N. Y. (2 Claims) 
The patented welding control system 
has a pair 6f electrodes connected across 
the secondary of a transformer; a relay, 
having an armature for opening same and 
an operating coil, is connected in the pri- 
mary circuit of the transformer to control 
its energization. Additional means are 
provided to produce another electromag- 
netic field for the armature to oppose its 
field and open the relay when fusion at the 
weld occurs. Such means includes a 
second transformer the primary of which 
is connected across the electrodes and the 
secondary of which connects to the 
operating coil for the relay in parallel to 
the source of electrical energy for the first 
transformer’s primary. 


2,438,593—WELDING METHOD AND Ap- 
PARATUS—Ben W. Wright, Mountain 

Lakes, N. J., assignor to Curtiss-Wright 

Corp. Delaware. (15 Claims) 

This weld method relates to the deposi- 
tion of weld metal in a groove having 
different dimensions longitudinally thereof. 
The speed of movement of the weld rod 
along the groove is controlled by the 
differing dimensions of the groove. 


2,438,701—ApysUSTABLE-ELECTRODE ARC 

WELDING TorcH—Wm. C. Huguley, 

Belleville, N. J., inventor. (8 claims) 

Huguley’s arc weld torch has a pair of 
handle members that are secured to a pair 
of conductors. Electrodes are slidably 
positioned in the conductors remote from 
the handles and means are associated with 
the electrodes to facilitate sliding move- 
ment of same in the conductors. 


2,438,742—IGNITRON WELDING CONTROL 

—Cecil Farrow, Bainbridge Township, 

Geauga County, Ohio, assignor to Re- 

public Steel Corp., Cleveland, Ohio. (7 

Claims) 

The control relates to a fault indicator 
for an ignitron welding control having two 
ignitron tubes connected in parallel with a 
weld-current supply circuit. The indicator 
includes a gaseous discharge glow lamp 
having a pair of electrodes which are con- 
nected across the tubes. Voltage control 
means are provided for adjusting the 
voltage on the glow lamp so that it is il- 
luminated only when substantially the 
full supply voltage is across the tubes. 
Hence one of the lamp electrodes will have 
the glow adjacent it dependent upon which 
tube fails to conduct current. 


2,438,792—HaNpD GUARD FOR WELDING 
ApPARATUS—John J. Sandrik, Chicago, 
Ill. (5 Claims) 





ABSTRACTS OF CURRENT 
“WELDING PATENTS 


Prepared by V. L. Oldham 


This novel hand guard has a body and 
an open back and bottom. The body hasa 
relatively straight front portion with an 
opening therein to permit the body to be 
mounted on a handle of a welding appara- 
tus, and securing means are provided on 
the body to secure the guard in position. 


2,438,840— ELECTRODE HoLpER—Charles 
Camilleri, Detroit, Mich., assignor to 
Bordon Mfg. Co., Inc., Detroit, Mich. 
(5 Claims) 

This holder has a tubular handle made of 
insulating material and a metallic cable 
connector is received in said handle and 
protrudes from an end of same. A head is 
threaded onto the handle and movable 
axially thereof for clamping an electrode 
against the end of the cable connector. 


2,438,990— WELDING Rop HOLDER 
ton Brown, Selma, Ala. (2 Claims) 
Brown’s holder includes an elongate 

hollow handle that positions two electrode 

receiving jaws. A spring urges the jaws 
into engagement and means are provided 
for adjusting the tension of the jaws. 


Pres- 


2,439,233—SpotT WELDING APPARATUS— 

Frank B. Yingling, Hamilton, Ohio. 

(13 Claims) 

The patented apparatus includes op- 
posed electrodes that may be brought into 
engagement, and work cooling and sup- 
porting plates that are yieldingly mounted 
within the field of operation of the elec- 
trodes. The plates have coinciding aper- 
tures for passage of the electrodes to the 
work. 


2,439,246— PRESSURE WELDING Ma- 
CHINE—Emil F. Gibian, Cleveland 
Heights, Ohio, assignor to Thompson 
Products, Inc. (2 Claims) 

Gibian’s welder includes a fixed anvil 
and a ram piston that carries a second 
anvil in adjustable relationship to the fixed 
anvil. The anvils receive therebetween a 
stack of metal parts to be welded together 
and a welding head is positioned around 
the stack of parts to be welded. Means 
connect the movable anvil and the weld 
head so that their movements are corre- 
lated but with the weld head moving at a 
slower rate to maintain it at a constant 
level relative to the varying levels of the 
weld line of the stack of metal parts. 


2,439,371—GROUNDING SYSTEM FOR GAS 
TANK WELDERS—Wm. A. Sandberg, 


Los Angeles, Calif., assignor to Lacy 
Manufacturing Co., Los Angeles, Calif. 
(4 Claims) 


A grounding apparatus is covered in this 
patent that relates to the welding of seams 
in a cylindrical tank which is mounted for 
rotation in a cradle about a horizontal 
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Printed copies of patents may be obtained for 25¢ from 
the Commissioner of Patents, Washington 10, D. C. 


axis. 
the cradle and it has sliding contact 
the tank. A grounding conductor « 
nects to the conductor terminal. 


2,439,637—-METHOD OF PREPARING WV) 


ABLE FERROUS MEMBERS HAVING Hicy 


CARBON Faces—John W. Steinmeye; 


Berwick, Pa., assignor to American Ca; 


and Foundry Co.» New York, N. Y 
claims) 


The patented method comprises spray 


pI 


ing nonferrous metal onto a portion of q 
low-carbon member in successive layers of 


decreasing width to form a _protectivy: 
coating thereon, subjecting the member t 


a carburizing treatment to produce a high- 
carbon face which gradually disappears 


beneath the protective coating, and re 


moving at least a portion of the nonferrous 
metal coating to expose an uncarburized 


face portion for reception of weld metal 


2,439,740—Arc WELDING APPARATUS 

Wallace C. Johnson, Sewickley, Pa 

assignor to Dravo Corp., Pittsburg! 

Pa. (14 Claims) 

Johnson’s apparatus is of the typ 
wherein a refractory coated electrode ; 
traversed along the work. A guide 
positioned on a movable carriage, and an 


electrode holder is movable by gravity 


along the guide. Adjustable friction brak 
means are present to retard the movement 
of the holder. 


2,439,783—FLasH WELDER CONSTRU 

TION—Melvin M. Seeloff, Warren, Ohio 

assignor to The Taylor-Winfield Corp 

Warren, Ohio. (13 Claims) 

This patent relates to an electri 
sistance flash-butt welder wherein a rigi 
frame having a pair of spaced and ge! 
erally parallel plate-like side members 
provided. A longitudinally extending git 
is rigidly mounted on the inner face of eac! 
side member. A movable platen having 
rollers thereon engages with the gibs fo 
movement thereover. 


2,439,830—Stup-WELpDING Gun Alfo 

P. Varela, New York, N. Y., mnventor 

(1 Claim) 

A stud welding gun having a plurality of 
spaced vertically extending legs is covere' 
in the patent. A solenoid coil is secured | 
the frame and is adapted to reciprocat« 
insulator, stud holder and armature against 
the action of a spring member. 


2,439,834—PoRTABLE ROLLER WELDER 

Wm. A. Weightman, Philadelphia, P 
assignor to The Budd Company, Phil 
delphia, Pa. (14 Claims) 

The patented roller welder has space’ 
arms, a welding roll mounted in each ar 
and separate prime movers mounted « 
each arm for driving each of the rolls. 


A conductor terminal is provided o; 
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More BIG News; 





MALLORY & CO. 














70% increase in cooling area 
Faster heat dissipation 
Reduced mushrooming 

Less frequent dressing 

No increase in price 





Mallory Fluted Electrodes are 
now in stock for immediate 
shipment in the truncated 
cone type, Elkaloy A* or 
Mallory 3*, No. 2 Morse Ta- 
per, 1” to 2%" overall length. 
Available soon in other sizes. 


*Reg. U.S. Pat. Off. 
Inc. INDIANAPOLIS 6, INDIANA iieun teatint fox 
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2,439,915-—PoORTABLE ROLLER WELDER 


Wm. A. Weightman, Philadelphia, Pa., 
assignor to The Budd Company, Phila- 


BOSTON 


At the Annual Meeting of the Boston 
Section, held on April 12th, at the Engi 
neers’ Club, Boston, the following were 
elected as officers to serve for the year 
1948-49: Chairman, Philip N. Rugg, 
Boston Edison Co., Boston; Vice-Chair- 
man, James Donovan, Artesan Metal 
Products, Inc., Waltham; Secretary- 
Treasurer, Walter A. Ovaska, Air Reduc- 
tion Sales Co., Boston; Trustee, Harry J. 
Murphy, Mass. Engineering Co., Inc., 
Quincy; Directors (2 years)—Louis I 
Dexter, Tower Iron Works, Providence, 
R. 1I.; Thure A. Johnson, Mass. Eng. Co., 
Inc., Quincy; A. W. Peterson, Mass. 
Inst. of Technology, Cambridge. 

The speaker of the evening was H. W. 
Pierce, of the. New York Shipbuilding 
Corp., who spoke on ‘‘The Control of Dis- 
tortion in Welding.’ A film ‘‘Wings to 
Cuba and the Caribbean” was also shown 


CHICAGO 


“Maintenance Welding in a Steel Plant’’ 
was the subject under discussion at the 
March 19th meeting of the Chicago Sec- 
tion. Frank Gaydos, General Foreman, 
the Gary Works Weld Shop of Carnegie- 
Illinois Steel Corp., was the speaker. He 
discussed the part that maintenance weld- 
ing played in keeping the production ca- 
pacity of one of the nation’s largest steel 
producing plants at a peak. Much of 
Mr. Gaydos’ discussion was directed to- 
ward preventive maintenance, where 
welding is used to maintain steel making 
and other equipment prior to failure. He 
pointed out that much of the welding 
equipment involved in this type of work 
was highly portable and gave the listeners 
many ideas regarding the use of this type 
of equipment in maintenance applications. 

A major part of his discussion dealt 
with hard-facing application to such steel 
mill parts as slabbing and blooming mill 
shear knives, roll wobblers, spindles, cou- 
pling blocks, pinions, rolls and other heavy 
mill parts. 

Two pre-meeting movies were shown in 
connection with the March meeting. The 
first, a Lincoln film dealing with welding 
in rural and agricultural areas, was en- 
titled, ‘“‘Welding Comes to the Farm.” 
The other movie, a sports picture high- 
lighting the recent 15-round championship 
fight between Joe Louis and Joe Wolcott. 

The April 16th meeting was devoted to a 
symposium on nondestructive inspection 
of welds. Four speakers discussed five 
methods of nondestructive weld inspec- 
tion, including X-ray, gamma ray, mag 
netic particle, fluorescent penetrant and 
supersonic methods of weld inspection. 
Leo G. Sheldon, Industrial Specialist, 
General Electric X-Ray Corp., discussed 








delphia, Pa. (19 Claims) 


This patent relates to the structure 
covered in patent 2,439,834 and brings out 


SECTION ACTIVITIES 


“X-Ray Inspection of Welds.’’ Informa- 
tion regarding gamma ray inspection was 
given by Phillip D. Johnson, Secretary, 
Society for Nondestructive Testing, in a 
paper entitled, “Equipment and Tech- 
niques of Radium Radiography of Welds.” 
Ray O. Schiebel, Jr., Manager, Midwest 
District, Magnaflux Corp., supplemented 
his talk on ‘‘Magnetic Particle and Fluo- 
rescent Penetrant Methods of Weld Inspec- 
tion’”’ with a 10-minute motion picture 
showing how these processes were em- 
ployed. G. D. Smith, Sales Engineer for 
Sperry Products, Inc., described the new- 
est possibilities in the field of nondestruc- 
tive testing of welds in a paper, ‘‘Super- 
sonic Inspection of Welds.” 

With the exception of Mr. Schiebel, who 
used a movie, the other speakers illustrated 
various points in their talks with slides 
It was brought out during the course of the 
evening that nondestructive testing of 
weld quality is becoming increasingly im- 
portant in all phases of welding. Nonde- 
structive inspection methods are specified 
by various codes in government specifica- 
tions as well as by design engineers. For 
this reason it is vitally important that 
everyone become acquainted with these 
testing methods. 

This symposium, which was a repeat of a 
similar symposium here in 1942, was well 
received by the more than 300 members 
and guests who attended the meeting. 

A motion picture was shown dealing 
with the recreational facilities at Michigan 
City, Ind. Approximately 65 members of 
the Chicago Section attended a pre-meet- 
ing dinner at Burke’s Grille and Restau- 
rant. 

The Chicago Section will hold its 
seventh golf tournament Saturday, June 
19th, at Glen Eagles Golf Club, 123rd and 
Bell Road, Lemont, Ill. This is a gala 
affair at which the members of the Chicago 
Section and their guests compete for the 
Chicago Section cup, the booby monstros- 
ity and a number of prizes. Golfing will 
start at 8:00 A.M. and the award dinner 
will be held at 7:00 P.M. Everyone is in- 
vited. 

Tickets may* be procured from Jack 
Giroux, chairman, ticket and publicity 
committee, c/o The Welding Engineer, 
520 N. Michigan Ave. The golf outing is 
under the general chairmanship of Richard 
W. Raney, The Linde Air Products Co 


CINCINNATI 


The regular monthly meeting of the 
Cincinnati Section for April was held on 
the 27th at the Engineering Society Head- 
quarters. ‘‘The Use of Three Phase Cur- 
rent in Resistance Welding’’ was the sub 
ject of the talk presented by Wm. J. Far- 
rell, Assistant to Vice-President, Sciaky 
Brothers. Slides Jwere used to illustrate 


that the rollers are positioned on t! 
of a yoke. One roller is adjusta! 
relation to the other roller. 


iTns 


the talk. Mr. Farrell's talk was on the use 
of resistance welding in industry today 

Following the meeting a ‘‘Dutch Lunch” 
was held at the Engineering Society 
Headquarters for all members and 


their 
guests. 


CLEVELAND 


T. R. Higgins, Director of Engin ring 
of the American Institute of Steel Con 
struction, spoke at the April 14th meeting, 
on ‘“‘The Effect of Welding on Structural 
Design.”’ 

Mr. Higgins, who is a graduate of Tufts 
College, has had broad experience in the 
structural field, having served with th 
Santa Fe Railroad, and then as chief engi 
neer with one of the largest structural steel 
fabricators in New England. He joined 
A.I.S.C. in 1940 and became Director of 
Engineering in 1946. 


Speaking at dinner, C. Merrill Barber of 
Barber & Magee, talked to the Cleveland 
Section on the ‘‘Cleveland Building Code” 
which has recently been revised. A 
completely new section on welding is now 


included in the code, largely through the 
efforts of Mr. Barber and other members of 
the AMERICAN WELDING Society who 
worked on the Cleveland Code Committee 


DAYTON 


April 23rd meeting was held at 7 
Engineers’ Club Auditorium. A lectu 
demonstration entitled ‘““New Develo; 
ments in Communications” was present 
by Robert C. Clark and John S. Hencshe! 
both of the public relations department 
The Ohio Bell Telephone Co. in Clevela: 

Mr. Clark told of the communicat! 
devices being perfected and put into 
duction at present and those planned 
the future. The two main device 
described were the mobile radio-telepho 
units to be installed in automobiles 
other motor vehicles and a new dialing 
tem whereby a person will be able to dial 
direct from his own home to long dista 
parties from coast to coast. 

The mobile radio-telephone unit b 
installed in .automobiles works on much 
the same principle as a two-way radio 

Mr. Clark also demonstrated the throat 
and lip microphones perfected by the Bell 
Telephone Laboratories during Wor 
War II. The throat microphone was \ 
veloped for the Army Air Corps to be u 
by airplane crews for interplane commu! 
cation and to make contact with b 
headquarters. *The lip microphone 
used by the Marines in amphibious la 
ings. 

The principles of radar and the use 
micro-waves in communication were 
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this “all-in-one” X-RAY FIXER 


Single-powder formula simplifies cause of its low stain potential. Its exact factory- 

mixing, is quickly soluble —faster, mixing and uniform high quality give you clear, 

more efficient to use ‘ long-lasting radiographs. 
» . | 
% 
is Available in five-gallon and one-gallon sizes 





A real darkroom convenience, this “all-in-one” 
; ; ; ; n hermetically sealed cans to assure freshnes: 
Kodak X-ray Fixer. In a single powder, it has ' a ee ; 
: a and easy pouring. Also packaged in 25- and 
everything you need to fix and harden x-ray y | y ‘ 
‘ 100-gallon sizes. Order from your x-ray dealer 


ten 


films. It saves you time—and mixing steps 


because it’s simple to prepare—only one con- EASTMAN KODAK COMPANY 


tainer to open. It often saves trouble, too, be- 


X-ray Division, Rochester 4, N. Y. 


“Kodak” is a trade-mark 





3 other processing chemicals especially 
developed by Kodak for x-ray films 


Kodak Liquid X-ray Fixer veloper brings out maximum 
and Replenisher. Use itwhere radiographic sensitivity — yet 


faster preparation, greater costs no more than other de- Kodalk lle 
ete SUT It NS 


Kodlalk 
clearing speed, longer life are —_ velopers. Kodals UQUID X-RAY DEVELOPER QUID X-RAY FIXER 


necessary. Full efficiency ex- Kodak Liquid X-ray Devel- RAPID X-RAY AND REPLENISHER AND REPLENISHER 
tended by replenishment operand Replenisher. Offers DEVELOPER 
Kodak Rapid X-ray Devel- greater preparation conven ngoe canae 
oper. Designed especially for ience. There is economy, too, 

Kodak X-ray Films, this de- in the unit package. 


wre 


“ “ean copes commant 














plained and demonstrated by Mr. Henc- 
shel. He described the micro-wave trans- 
mission system now being installed by the 
Bell System between New York and Bos- 
ton for the transmission of long distance 
telephone messages and for an alternate 
means of relaying televised radio pro- 
grams. In this demonstration he showed 
how micro-waves may be reflected, bent, 
made to go around corners and concen- 
trated into narrow beams. 


DETROIT 


The Detroit Section ‘Annual Welding 
Conference” held in the beautiful Rack- 
ham Education Memorial Building, Fri- 
day evening, April 9th, was a diversified, 
interesting program enjoyed by an appre- 
ciative audience of 161 membersand guests. 

The meeting got off to a good start with 
the showing of the General Electric Co. 
Sound Movie film on ‘Electric Arc Weld- 
ing,’’ which brought to the audience a 
comprehensive picture of the scope of the 
electric arc-welding processes and their 
many applications. 

The first speaker on the program was 
Knowles B. Smith, General Manager and 
Metallizing Engr. of Dix Engineering Co., 
Lincoln Park, Mich., who gave the best 
presentation of ‘Modern Metallizing’’ the 
Section has heard. Mr. Smith’s talk gave 
a general background of the metallizing 
process, the latest improvements in the 
technique, work preparation, bonding 
methods and applications. Interspersed 
were excellent slides illustrating the high 
points of his discourse. Also, in his talk 
and slides, he brought out the many pro- 
duction applications as well as the numer- 
ous tool and machine parts, repair and 
salvage work that was being done at great 
savings in cost. Mr. Smith’s talk was so 
clear, understandable and thorough, that 
much favorable comment was heard from 
his audience. 

Next, the meeting Chairman on the 
“Weldability of Steels,’ John Randall, 
Director of Welding Research, Ford Mo- 
tor Co., introduced two speakers on the 
subject. Harry W. McQuaid, Consulting 
Metallurgist, Cleveland, Ohio, and C. B. 
Voldrich, Welding Engr., Battelle Me- 
morial Institute, Columbus, Ohio. 

The educational and practical experi- 
ence background of many years qualified 
these gentlemen to speak intimately on the 
subject. Both speakers in turn covered 
many of the good and bad chemical, metal- 
lurgical and mechanical manifestations 
that could occur in the manufacture of the 
various steel alloys in their many shapes 
and forms, that could interfere with the 
weldability of any one or all of the steels, 
adequately illustrating their words with 
slides, from time to time. 

A discussion period, followed, partici- 
pated in by part of the audience, Mr. Ran- 
dall, and crossfire talk by the two speakers. 


INDIANA 


Ladies Night was held on March 26th 
with dinner at Buckley’s Cafeteria, Cum- 
berland. E. C. Belzer, of the Bell Tele- 
phone Co., gave a very interesting account 
of recent developments in telephone com- 
munications. His talk was supplemented 
by one hour of sound movies. 
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F. R. Woodward, Application Engineer, 
Progressive Welder Co., Detroit, was the 
guest speaker at the April 23rd meeting 
held at the Franklin Country Club, Frank- 
lin, Ind. Mr. Woodward gave a very in- 
teresting talk on resistance welding, stress- 
ing mostly proper maintenance and prob- 
lems of power distribution. 


INLAND EMPIRE 


The following officers and members 
Membership Committee have been ap- 
pointed and elected for the fiscal year of 
the Inland Empire Section. Chairman, 
Max E. Tatman; Vice-Chairman, Roy 
Haybarker; Sec.-Treas., Roy Haskins; 
Members, Executive Committee—John 
King, Frederick Miller and Glenn Wilson; 
Membership Committee—John W. King, 


Chairman, L. J. Blackford and Walter 
Pentz. 


LEHIGH VALLEY 


The Lehigh Valley Section held a meet- 
ing Friday, April 23rd, at the Hotel Sterl- 
ing, Wilkes-Barre, Pa. 

This meeting was held in addition to the 
regulasly scheduled meetings for the con- 
venience of members and guests in that 
area. The meeting was well attended; 
one hundred and fifty members and guests 
were present. 

C. L. Kriedler, Vice-Chairman, presided 
at the meeting. Mr. Kreidler introduced 
the speaker of the evening, L. P. Elly, 
Bethlehem Steel Co. Mr. Elly discussed 
“Welding in Steel Mill Maintenance.” 
The subject was well illustrated with slides 
showing various methods of handling 
maintenance problems, and covering the 
application of submerged arc welding on 
maintenance buildup work. Following 
Mr. Elly’s presentation, there was a dis- 
cussion period, at which time numerous 
maintenance problems were discussed. 

A dinner meeting preceded the technical 
session. H. O. Hill, President of the Soci- 
ety, gave a talk on the AMERICAN WELD- 
ING Society. A film, “Manganese Weld- 
ing,’’ was shown through the courtesy of 
L. A. Davis, Stulz-Sickles Co. 

The Annual Meeting and Ladies Night 
was held Monday, May 3rd, at the Hotel 
Bethlehem, Bethlehem, Pa. 

J. R. Fairhurst, Meeting Chairman, 
introduced the guest speaker, James L. 
Dyson, Head of the Department of Geol- 
ogy and Geography, Lafayette College, 
Easton, Pa. Dr. Dyson spoke on ‘‘Moun- 
taineering in the Northern Rockies.’’ His 
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lecture covered some of his experiences as 4 
student of Rocky Mountain glaciers, hay. 
ing spent eight full seasons in the Rockies, 
The lecture was illustrated by beautify) 
color slides of glaciers, big game animals 
and other wild life. 

Refreshments and dancing followed, 
with the members and their ladies having 
a gala night of fun and fellowship. 

The picture herewith was taken at the 
Annual Meeting and Ladies Night on May 
3rd at which time the 1948-49 officers were 
installed. Reading from left to right, they 
are as follows: Gilbert E. Doan, Past Jr 
Chairman, Lehigh University; James L 
Dyson, Speaker of the evening; C. L 
Kreidler, Chairman, Lehigh Structura} 
Steel Co.; Q. E. Charlesworth, Vics 
Chairman, Bethlehem Steel Co.; J. R 
Fairhurst, Meeting Chairman, Ingersoll 
Rand Co. 

Julius Naab of Ingersoll-Rand was in 
stalled as Secretary-Treasurer. 


LOUISVILLE 


Charles W. Briggs, Technical and Rs 
search Director, Steel Founders Society 
of America, was the guest speaker at th 
dinner meeting in the Seelbach Hotel, 
April 27th. He spoke on ‘‘The Welding of 
Steel Castings.”’ 

Mr. Briggs discussed three principal uses 
of welding with steel castings. First, in 
repair welding for defects which occur as a 
part of the manufacturing of the castings 
Second, in the joining together of two or 
more castings into a single structure wher: 
it would not be practical to cast the whol 
as one piece. And third, the welding to 
gether of castings and rolled steel plates or 
shapes into a single weldment were desira 
ble for economy. 

The speaker explained that steel casting: 
are no more difficult to weld than rolled 
steel. The same electrodes are used and 
the same heat treatments apply to both 
materials. Lantern slides were used to 
illustrate the talk throughout. 

Preceding the guest speaker, a discussion 
period was held. Each table group was 
given a question to answer concerning 
fire hazards in connection with welding 
The questions brought out a lively ex 

change of ideas and experiences. 


MAHONING VALLEY 


A joint meeting was held on April 13th 
in Sharon, Pa., of the Sharon Chapter of 
the American Institute of Electrical Engi 


Annual Meeting and Ladies Night, Lehigh Valley, May 3rd 
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ew Manual Lincolnweld Cuts Costs 


...» Makes Welding Easier 





Fig. 1. “Manual Lincolnweld” and 
600-amp. “Shield-Arc” welder. Can 
be used for automatic welding or 
hand welding with coated electrodes. 


By W. R. PERSONS, SALES MANAGER 
THE LINCOLN ELECTRIC COMPANY 
CLEVELAND 1, OHIO 


F ASTER welding speeds, deeper penetration and higher 
quality welds are now possible under greatly improved 
operating conditions with the new “Manual Lincolnweld.” 
(Fig. 1). Hidden are welding with granular flux, formerly 
possible only with completely automatic equipment, now 
becomes practical on all types of flat and near-flat work with 
the same ease and flexibility as hand welding with coated 
electrodes. 

Welds produced with the hand welding gun, shown in Fig. 
2, are made under a blanket of granular flux, thereby eliminat- 
ing spatter and producing a smooth and uniform appearance. 
Welding is greatly simplified by automatic feeding of a con- 
tinuous electrode through the granular flux. Proper arc length 
is maintained at all times by presetting the are voltage con- 
trol, which automatically compensates for any are length 
variation in the movement of the welding gun. To weld, the 
operator has only to bring the gun to the joint and with a 
slight scratching motion, start the arc. After the weld is com- 
pleted, the gun is taken away, breaking the arc instantly and 
stopping feed of the wire. 


Faster welding speeds are made possible with “Manual 
Lincolnweld’s” ability to use currents up to 600 amps. with 
a 4%” diameter electrode . . . a current density 8 to 10 times 
higher than used in any are welding process now in existence. 
The rate of electrode feed, predetermined by the are voltage 
control of the “Manual Lincolnweld,” varies the electrode 
feed rate from 50 to 360 inches per minute. 


Deeper penetration with higher joint strength, resulting 
from the high intensity currents, permits welding square- 
edged joints without bevelling or special preparation. With 
“Manual Lincolnweld,” a 100% butt weld can be made in %” 
plate with a single-pass weld from each side. 


l'he above is published by LINCOLN ELECTRIC in the interests of progress. For further information on “Manual Lincolnweld,” 
write for Bul. 373. The Lincoln Electric Company, Dept. 106, Cleveland 1, Ohio. 





Fig. 2. Fillet welding %4" plate with 
a single pass weld. Welding gun con- 
tains sufficient granular flux for 12 
feet or more of continuous welding. 





Fig. 3. Fillet welding %" plate ribs in 
this drum agitator at 450 amps. and 
15 inches per minute with “Manual 
Lincolnweld.” 


Cleaning of spatter, chipping and grinding of slag are elimi- 
nated by the smooth, clean welds. On most welds. the slag 
simply peels away after cooling. Where product appearance is 
important, “Manual Lincolnweld” is the ideal welder. 

Parts may be machined before welding in many cases. The 
uniform application of heat from a small concentrated are 
minimizes distortion, eliminating more costly machining of 
completed assemblies. 

Many types of production work can be done more profitably 
with “Manual Lincolnweld.” The welding gun, connected to 
the extremely flexible welding cable, is easily mounted on 
simple, inexpensive fixtures. This low-cost setup with “Man- 
ual Lincolnweld” makes it desirable where fixture expense 
must be kept to a minimum. 





Fig. 4. Mounted on a simple, inexpensive fixture, “Manual 
Lincolnweld” may be used profitably for repetitive production 
work. Job shown is 54" plate butt welded with 550 amps. 
at 12 inches per minute. 


Advertisement 


1948 ADVERTISING 497 














498 









































THE JAMES GRAHAM MANUFACTURING COMPANY of Newark. 
California, manufacturers of the ‘Wedgewood Gas Range,” says, 
“Replacing the non-electronic control on our gun welders with General Electric’s 
electronic controls has 


@ improved our quality of work, because with electronic controls, the 
possibility of human error has been substantially reduced, 


@ reduced our maintenance costs by eliminating breakdowns and outages, 
@ increased our production about five per cent.” 


G-E ELECTRONIC CONTROL IS EXCELLENT BECAUSE: it controls 
the entire welding operation precisely and automatically with a minimum of 
moving parts. This relieves the operator of guesswork, and assures faster, more 
consistent welding. 


Resistance welding is improving production in all kinds of plants. 
See some of these time- and money-saving applications in General Electric’s ful! 
color movie, ‘This is Resistance Welding.” Your nearest G-E office, local utility, or 
welding machine manufacturer will be glad to arrange a free showing for you. And 
for free descriptive literature on G-E electronic controls, mail the coupon to us. 


BETTER WELDS FASTER - 
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Apparatus Dept., Sec. E645-45 
General Electric Company 


Schenectady 5, N. Y. 
Please send me the following bulletins: 


The Importance of Control, GEA-4571 


Synchronous Control for Spot and Projection Welding, 
GEA-4699 


Nonsynchronous Control for Spot and Projection Welding, 
GEA-4726 


NAME 


Spot welding the frame of a James Graham Mfg. Co. 
Wedgewood Gas Range 


COMPANY 


ADDRESS 


CITY 
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neers, the Youngstown Chapter of the 
American Society of Mechanical Engineers 
and the Mahoning Valley Section of the 
AMERICAN WELDING Society. One hun- 
dred and eighty-six members and guests 
were present. H. E. Toner, of the West- 
inghouse Electric Corp., spoke on the sub- 
ject “Electronic Heat.” A film ‘“‘R-F 
Heating”’ was shown in conjunction with 
the talk. Both were very well received. 
Another film, ‘‘Mexico, Land of Enchant- 
ment,’’ was also shown 
























MARYLAND 






The April meeting of the Maryland Sec- 
tion, held in the Engineers’ Club of Balti- 
more on the 16th, featured three star at- 
tractions. H. W. Pierce, Vice-President 
of District 2, dropped in for the evening 
and gave an excellent coffee talk covering 
his recent visit to Japan. The technical 
speaker was Paul Ffield, Superintendent of 
Development and Research, Shipbuilding 
Division of the Bethlehem Steel Co. at 
Quincy, Mass. Mr. Ffield spoke on 
“Welded Ship Research,’’ and left no 
doubt in the minds of his audience as to 
the importance of avoiding notches in 
welded structures. His talk also covered 
the effects of residual stresses and low 
temperatures. The third attraction was 
the ‘Electrical Welding Quiz Board” 
furnished by the U.S. Naval Experiment 
Station at Annapolis. Bela Ronay, Super- 
intendent of the Welding Laboratory at 
the Station, was in charge of the “Quiz 
Board”’ and demonstrated that the mem- 
bers could determine whether or not they 
gave the correct answers to the questions 
on display by pressing one or two buttons 
opposite each question. 
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MICHIANA 





Forty members and guests of the Michi- 
ana Section made an inspection trip 
through the Bendix Products Div. of Ben- 
dix Aviation Corp., South Bend, Ind., on 
April 23rd. While not all of the welding 
processes were in operation, due to the 
fact that the inspection was held on the 
second shift, the following operations, or 
the products thereof, were seen: (1) pro- 
jection welding zinc-plated studs to a 
drawn steel cup, (2) oxyacetylene brazing 
and silver soldering on a dial table of studs 
and collars to thin-walled steel tubing, (3) 
furnace brazing low-carbon steel parts and 
18-8 stainless pieces, (4) city gas, semi- 
automatic silver soldering studs to drawn 
steel cups, (5) projection welding brake 
shoes, backing plates and other parts, all 
low-carbon steel sheet, (6) tool room and 
maintenance welderies, (7) arc welding and 
silver soldering 18-8 nozzle parts for jet 
engines, (8) acetylene welding aluminum 
and magnesium castings, mostly repairs of 
machining or casting defects, (9) arc 
welding medium-carbon, low-alloy steels, 
(10) atomic hydrogen welding on same 
steels, (11) flash butt welding on same 
steels and (12) inert arc welding aluminum 
tubing and magnesium castings. 










































































MILWAUKEE 











About sixty members attended the din- 
ner preceding the April meeting of the 
Milwaukee Section on the 23rd. The 
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after-dinner speaker was R. Renwick, 
Director of the Milwaukee Better Business 
Bureau. Mr. Renwick’s topic was ‘‘Tips 
on Gyps.”’ His talk was very timely since 
it appears that spring is the season when 
the “‘gyp artist’s”’ thoughts turn to making 
money the ‘“‘easy’’ way. The talk was not 
only instructive, but entertaining. 

After dinner the group was increased by 
about fifty late arrivals who came to hear 
the technical talk given by A. L. Schaeffler, 
Metallurgical Engineer of the Arcos Corp., 
Philadelphia. 

Mr. Schaeffler presented ‘Simplified 
Metallurgy for Welders and Welding 
Supervisors’ in an unusual manner. By 
means of colored slides made from colored 
drawings he had prepared, he was able to 
bring out very clearly the effect of heat in 
multiple passes on grain refinement. The 
metallurgical discussion was preliminary to 
a rather extensive discussion of the prob- 
lems involved in welding stainless to car- 
bon steels. 

Following Mr. Schaeffler’s talk there was 
some animated discussion of the relative 
effects of titanium and columbium on cor- 
rosion ,resistance. The possible effect of 
molybdenum on corrosion results was also 
discussed. 

This was the final technical meeting for 
the spring season, the May meeting being 
devoted to a social get-together for mem- 
bers and wives. 


NEW JERSEY - 

The April meeting of the New Jersey 
Section was held on the 20th at the Hotel 
Essex House, Newark. T. N. Armstrong, 
The International Nickel Co., Inc., New 
York, presented an address on ‘Welding 


of Nickel Steels for Low Temperature 
Service.” 


NEW ORLEANS 


The program of meetings held by the 
New Orleans Section from September 


1947 to and including April 1948 is as fol- 
lows: 


Sept. 12, 1947—Subjects: ‘‘Atomic 
Hydrogen Arc Welding’’ and “Inert 
Gas Welding.’’ Speaker: W. J. Camp- 
bell, General Electric Co. 


Oct. 10, 1947—Subject: ‘“‘Low Tem- 


perature Welding and Brazing.” 
Speaker: Bent Laune, All State 
Welding Alloy. 


Nov. 14, 1947—Subject: ‘‘Welding of 
Copper, Brass and Bronze.” 
Speaker: Ira T. Hook, The American 
Brass Co. 

Dec. 12, 1947—Subject: ‘‘Weldability 
and Metallurgy of Welding.’ 
Speaker: J. A. Grodrian, Bendix 
Aviation Corp. 

Jan. 9, 1948—Subject: ‘‘The Heliarc 
Welding Process.’”’ Speaker: Thurs- 
ton W. Harwell, The Linde Air Pro- 
ducts Co. 

Feb. 20, 1948—Subject: ‘‘Resistance 
Welding.’’ Speaker: R. T. Gillette, 
General Electric Co. 

Mar. 12, 1948—Trip through the Stand- 
ard Oil Refinery, Baton Rouge, La. 
April 9, 1948—Subject: ‘‘Welding at 

the Baton Rouge Refinery.”’ 
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Speaker: A. F. Blumer, Esso S: 
ard Oil. 


At each and every meeting there wer; 
least thirty persons present, representin 
diversified section of industries in 
Orleans. 


NEW YORK 


The April 14th meeting was precede: 
the revival of an old feature—the Quest 
and Answer Period. This feature wa 
vived at the request of the members 
Questions on various welding and cutting 
problems were submitted by members and 
answered from the floor by experts in th 
audience. 

The speaker for the technical session was 
Sidney Low, Research Engineer, The 
Chapman Valve Mfg. Co., Indian 0; 
chards, Mass. Speaking on the topic 
“The Weld Repair of Castings,’’ Mr. Low 
pointed out that this practice was often 
looked upon as a temporary expedient or 
evén a dishonest practice. He said that 
actually their company repairs castings by 
welding as a production routine and that 
their techniques for doing so meet all the 
necessary code requirements. He out 
lined the procedure for making these re 
pairs. Mr. Low’s company manufactures 
many valves for high-temperature, high 
pressure steam service using alloy steel 

Mr. Low also described a method de. 
veloped by his company for depositing 
stainless steel on valve seats and seat rings 
and subsequéntly treating the deposits to 
a hardness in excess of 1000 Brinell. H: 
stated that fully automatic and semi- 
automatic submerged melt welding was 
being used regularly for castings repair and 
the deposit of stainless steel. 

G. M. Trefts, Vice-President of District 
1, was a guest at the meeting. He spoke 
briefly to the members urging them to 
build up the membership of the Society, 
and to call the activities of the Society to 
the attention of the management of manu 
facturing concerns. 

This was the last technical session of the 
Section until September. 


NORTHERN NEW YORK 


Representatives of The Linde Air Prod 
ucts Co.,,the Arcos Corp. and the Air 
Reduction Sales Co. gave short talks on 
their respective methods of stainless steel 
cutting, at the March 25th dinner meeting 
held at the Holland Inn, Schenectady 

The April dinner meeting was held on 
the 29th at the Holland Inn, Schenectady 
R. F. Wyer, of the General Electric Co., 
spoke on “Inert Welding.’’ A demonstra 
tion of the process was also shown. 


NORTHWEST 


P. J. Patton, Regional Manager, Ran 
some Div., Worthington Pump & Machin 
ery Corp., was the speaker at the April 
12th meeting held in the Lodge Room ol! 
the Covered Wagon. Mr. Patton’s sub 
ject was “‘The Development of Positioners 
and Turning Rolls and Their Suggested 
Use in Industry Today.” 

‘Positioners make possible increased 
economies in welding operations and im- 
proved quality of work. 
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The problem: When this large 
cast iron cam wore out, it laid 
up a power shear in the sheet 
metal plant of McGruer, Fortier, 
Meyers, Ltd., Montreal, Canada. 


Their maintenance men found 
that the minimum replacement 
time for the cam would be three 
weeks. To get the shear back in 
service sooner, they decided to 
try repairing. 

The solution: The worn cam- 
ming surfaces were built up with 
Ni-Rod* and subsequently ma- 
chined to contour. The Ni-Rod 
deposit thus formed the new 
wearing surfaces. 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall Street, New York 5, N.Y. 
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Result? The power shear was 
back on the job within 3 days 
instead of 3 weeks! 


This is a typical Ni-Rod story — 
sound, strong, machinable welds 
in cast iron. Preheating is seldom 
required. Ni-Rod’s easy-to-con- 
trol arc facilitates cast iron re- 
pair work; cuts overhead on 
tough assignments. It works on 
both A.C. and D.C. 


Check Ni-Rod’s superiority in 
your own shop. Order a 5-lb. 
package from your nearest 
INCO distributor. Available in 
3/32”, 1/8”, 5/32” and 3/16” 


sizes. "Reg. U. 8. Pat. Off 


Alloy bh 
id metal & yin 
id Natio® 
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Badly worn cast-iron cam. The first beads of 
Ni-Rod have been laid. 





Worn surfaces have been built up with Ni-Rod. 





Cam, after machining. Ni-Rod deposit now 
forms the wearing surfaces. 


SEND FOR FREE ° 
INSTRUCTION BOOKLET 
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NORTHWESTERN PENNSYLVANIA 


Titusville was host for the Northwestern 


Pennsylvania Section meeting held in the 
Colonel Drake Hotel on Tuesday evening, 
April 20th. Speaker of the evening was 
L. K. Stringham, Engineer in Charge of 
Welding Applications for The Lincoln 
Electric Co., who concentrated his talk on 
“Submerged Arc Automatic Welding,”’ 
with special emphasis on using the imagi 
nation in designing and redesigning fabri- 
cated structures for automatic welding 
rhe talk was illustrated with slides of 
ictual installation. 

The last scheduled meeting of the 1947- 
+8 season was held on Tuesday evening, 
May 11th, in the General Electric Com- 
munity Center, Erie, Pa. Social hour and 
dinner preceded the meeting. Speaker was 
Normal Carl, Sales Manager, Burdett 
Oxygen Co. of Cleveland. 

A General Electric color film ‘Are 
Welding at Work”’ was also shown. 


OKLAHOMA CITY 


The Oklahoma City Section held a din 
ner meeting at the Hoof to Horn Restau 
rant on Wednesday, April 7th. 

Charles H. Jennings, of the Westing 
house Electric Corp., gave an excellent 
talk on the ‘“‘Developments in A.-C 
Welding” which was well received. In 
his talk, Mr. Jennings covered the back 
ground and history of a.-c. welding in 
rather a popular appeal manner. 


PASCAGOULA 


Annual meeting of the Pascagoula Sec- 
tion was held on April 28th at the Pasca- 
goula Country Club. Retiring chairman 
J. A. Furr announced the new officers and 
officiated at the meeting. The officers 
elected were: Chairman, R. H. Macy; 
Vice-Chairman, D. C. Peattie; Secretary 
Treasurer, Byron E. McKenzie; Member- 
at-large, W. D. Pelan. 

One of the delightful spots of the evening 
was the impromptu bit of magic demon 
strated by W. J. Nelson, Jr., who gave a 
talk on card sharks and showed numerous 
tricks possible in crooked card games. 


PHILADELPHIA 


At the April 19th meeting of the Phila- 






2 


delphia Section, the following officers were 
elected: Chairman, H. J. 
Chairman, L. D. T 
Guenzel 


Irrgang; Vice 
Berg; Secretary, R.A 
Treasurer, W. F. Carson; Ex 
Committee (3 years)—E. E. 
Goehringer, Walter Samans and K. W. 
Ostrom 


ecutive 


PITTSBURGH 


The Eleventh Annual Tri-State Welding 
Conference sponsored by the Pittsburgh 
Section of the AMERICAN WELDING SOCIETY 
and the Engineers’ Society of Western 
Pennsylvania was held on the afternoon 
and evening of Friday, April 30th. The 
technical session was held at 2:00 P.M. 
in the Auditorium, Mellon Institute of 
Industrial Research. The Annual Dinner 
and Ladies’ Night was held at the Hotel 
Webster Hall, Imperial Room at 7:00 
P.M. 

Chairman for the technical session was 
Julius E. Graf, Chief Engineer, Jones & 
Laughlin Steel Corp. A colored sound 
film ‘‘Arc Welding at Work”’ was shown. 
This film described the Metal Arc Welding 
Protess, Atomic Hydrogen Arc Welding 
Process and the Inert Arc Welding Process 

The first speaker was Leon C. Bibber, 
Welding Engineer, Carnegie-Illinois Steel 
Corp., whose subject was “The Effect of 
Welding and Other Local Heating Proces 
ses on Residual Stress and Dimensional 
Changes in Steel.”” The talk dealt with 
the fundamental causes of shrinkage and 
residual stress. The talk was accompanied 
by a demonstration of the effect of allo 
tropic changes in steel. 

The second speaker was G. S. Mikhala 
pov, Manager, Apparatus Research De- 
partment, Air Reduction Sales Co., Mur- 
ray Hill, N. J. His subject was ‘Out 
standing Developments of Welding.’’ The 
talk dealt with the intensive development 
of welding in the 1930’s and during the 
war, stressing the outstanding accomplish 
ments and something of the trials to arrive 
at the present stage of welding 

Chairman of the Annual Dinner and 
Ladies’ Night was H. P. Schane of the 
Pittsburgh Section. Master of Ceremonies 
was Clarence W. Head, Asst. Treasurer, 
Aluminum Company of America. Hon 
ored guests were H. O. Hill, President, 
AMERICAN WELDING Society; Thomas D 
Jolly, President, 


Engineers’ Society of 
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San Francisco Section-Meeting-April 16, 1948 Commissioned Officers Club, Treasure Island 


Western Pennsylvania; G. O. H 
District Vice-President, A.W.S.: 

tainment was furnished by Geor 
Bailey, ‘“‘The Man with the Photo, 
Mind.”’ 


PUGET SOUND 


The April 9th meeting of th 
Sound Section was held at the | 
Eight Club in Seattle. The Secti 
the pleasure of having as its speak 
Magrath, Executive Secretary, 
cussed the aims of the Socrery 
indicated that top management of i 
should be reached in order to bring 
true realization of the contribution 
by the AMERICAN WELDING Socie1 
various contradictions in out-of-dat: 
ing codes were pointed out. 


SAGINAW VALLEY DIVISION (DETROI1 


SECTION) 


The Saginaw Valley Division co 
several very desirable features to 1 
monthly meeting of April 15th mo 
standing. Dinner at Zehnder’s H: 
Frankenmuth, discussion and movi 
very timely subject of atomic energy 
full color documentary film coveri 
construction and operation of the P 
nente Metals Corp. (Kaiser Shipy 
were combined to draw out 222 mi 
and guests for the largest meeting tl 
this season 

Si Fisher, 1948 Chairman of thi 
sion, introduced Dr. Matheson of th 
Chemical Co., Midland, eminent 
energy scientist, who discussed bot! 
constructive and destructive phase 
new science of nuclear fission. Foll 
Dr. Matheson’s 
Shipbuilding 


movie was shown 


proved to be an excellent means of i 


trating the adaption of the welding 
the shipbuilding industry 


SAN FRANCISCO 


Under the able leadership of the Cl 


man, Mr. L. P. (Hendy) Henderson 
San Francisco Section has developed 
a group that is full of enthusiasn 


welding and the AMERICAN WELDING 
Under his guidance the Sect 


CIETY. 
has grown in stature and in scope 
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SPARKY learns about ARCALOY LIME COATING 





HERE’S MY CHANCE TO FIND OUT EXACTLY 
WHAT IS MEANT BY “LIME COATING” FOR 
ARCALOY STAINLESS STEEL ELECTRODES. 
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THAT'S RIGHT, SPARKY, LIME COATING IS 
SO NAMED BECAUSE THE PRINCIPAL MINERAL 
USED IS CALCIUM CARBONATE OR LIME... 











.-- THE COATING IS A PERFECTLY BALANCED 
MIXTURE CAUSING SLAG TO FREEZE AT THE 
PRECISE INSTANT TO HOLD METAL IN PLACE. 
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NO WONDER ARCALOY ELECTRODES ARE CON- 
CENTRIC AND UNIFORM FROM END TO END... 
THIS EXTRUSION PROCESS DOES THE TRICK! 
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«oe AND I CAN BE SURE OF UNIFORMITY IN 
PHYSICAL PROPERTIES, TOO, BECAUSE EACH 





ARCALOY Type 308 LIME 
Tensile 88,950 Ibs. 


Elongation 44.5% 
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INDIVIDUAL ARCALOY ROD IS UNIFORM. 





ARCALOY LIME COATING ELECTRODES RATE 
TOPS IN CORROSION RESISTANCE. THESE 




















For samples, see your distributor or write Alloy Rods Company, York, Pa. 
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Taken at April 16 Meeting San Francisco Section, Reading Left to Right: Lee Delhi, Gilbert S. Schaller 
P. Henderson, J. G. Magrath and Lou Keading 





Election of officers took place at the 
April 16th meeting as follows: 
Lou Keading; Ist Vice-Chairman, H. E 
Rhodes, National Cylinder Gas Co.; 
2nd Vice-Chairman, S. H. Edwards, S. H 
Edwards Co.; Secretary, A. C. Schwarz, 
Metal & Thermit Corp.; Treasurer, E. W 
Bartz, Westinghouse Electric Corp.; Ex 
ecutive Committee—L. P. Henderson (3 
years), Mark Haines (2 years), Leo Barnes 
(1 year). 


Chairman, 


At this meeting also were the District 
Vice-President Dr. Gilbert S. Schaller and 
the Executive Secretary. of the Society 
J. G. Magrath, both of whom gave short 
talks on the Society 


SOUTH TEXAS 


The April 9th meeting was held at the 
University of Houston. Dinner at the 
Houston Club for members of the Execu- 
tive Committee and guest speaker pre- 
ceded the meeting. Charles H. Jennings of 
the Westinghouse Electric Corp., discussed 
“Developments in A.-C. Welding.’’ Mr. 
Jennings’ discussion was a very interesting 
and comprehensive presentation of facts 
concerning the development of a.-c. weld- 
ing equipment, and the many applications 
for which it is suited. He described in 
general terms the manner in which some 
of the early difficulties were overcome, and 
pointed out the operation principles that 
make possible the added economy found 
only in a.-c. welding as compared to other 
electric machines. 


SYRACUSE 


The Syracuse Section held its April 
meeting on the 14th at the Hotel Syracuse. 
The speaker for the evening was unable to 
be present. A panel discussion was held. 
R. J. Greer, of Syracuse, spoke on the sav- 
ings by projection welding. Two films 
were shown as follows: ‘‘Machine Design 
for Welding” and “Stud Welding.”’ Cof- 
fee and refreshments were served after the 
meeting. 


TOLEDO 


Regular meeting was held on Tuesday, 
April 13th, in the Toledo Room, Commo- 
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dore Perry Hotel 
Stitt, Research and Welding Engineer with 
the R. C. Mahon Co 
jéct was, ““‘Why, When and How te Stress 


The speaker was J. R 
, Detroit, whose sub- 


Relieve Steel Weldments.”’ Mr. Stitt is 
very thoroughly versed in matters pertain- 
ing to his subject because of this responsi- 
bility in his present work and also because 
he was for a few years Professor of Welding 
Engineering at Ohio State University, 
dealing with research in such matter. His 
discourse was very ably presented with the 
assistance of lantern slides. 

As an additional feature, Mr. Stitt ex 
plained the method of straightening bent 
components of structures as practiced by 
Joseph Holt. Slides were used to show de- 
tails. 


WESTERN NEW YORK 


The March 25th meeting was well 
attended, a sizable number of those di- 
rectly connected with the welding of large 
sections being present. A. J. Raymo, 
Works Manufacturing Engineer, Baldwin 
Locomotive Works, Philadelphia, Pa., 
presented a stimulating and informative 
subject ‘““The Fabrication of Large Weld 
ments.’’ His discussion was well illus- 
trated by slides and his timely presenta- 
tion of welding electrode selection, large 
positioners and other ‘‘on the job’’ fix- 
tures was well received. 

The last technical meeting of the 1947 
48 season was held on April 22nd at the 
Hotel Touraine, Buffalo, N. Y. After an 
enjoyable dinner and social hour, C. F 
DesMond, of Houde Engineering Divi- 
sion, Houdaille-Hershey Corp., Buffalo, 
N. Y., presented a short talk on the prob- 
lems, together with the manner in which 
they were solved, connected with the 
manufacture of a new “‘untuned”’ vibration 
damper for general application on all 
types of engines. In view of the close 
tolerances necessary, any distortion had to 
be prevented during welding. 

The main topic of the evening ‘Stud 
Welding” was presented by R. C. Single- 
ton, Technical Advisor, Nelson Sales 
His discussion, well 
illustrated by color movies and slides, illus- 
trated the savings in material, time, money 
and effort that are achieved by the use of 


THE WELDING JOURNAL 








stud welding A Nelson Stud 
Gun was displayed and aided Mr 
ton’s description of its operation 
The new slate of officers for n 
was announced following a speci 
thanks to this season’s officers by t! 
bership. The Section was pleased to 
that local membership had recently 
increased to approximately 153/ 
showed signs of further increase 
The new officers recently elected 


T 
u 


follows: Chairman, Isadore Morris 
Morrison Steel Products, Inc., Buffal 
N. Y.; Vice-Chairman, Richard Hoa 


land, Westinghouse Electric Corp., Bui 


falo, N. Y.; Treasurer, Robert Siemer 
elected); Secretary, E. Lyster | 
Union Carbide and Carbon R: 


re 


Labs., Inc., Niagara Falls, N. Y.; Dire 


tors for three-year term 


Meixl; Directors for 


tors for one-year term—Willia: 
Brooks and William J. Grantham 


WICHITA 


two-year term 
Paul Gardener and Ogden Mills; Direc 


The meetings held by the Wichita S 


tion for the 1947-48 season are as follows 


October 9th—Met with Eng. Clu! 


Wichita. Speaker: Col. C. H 
Chorpening, Dist. Eng. U. S. Army 
Subject: Discussion of Wichita an 


Valley Center Arkansas River Flood 


Control Project. 


\ 


rst 


F. V. Schilling 
Otto W. Winters, Henry Maday and Car 


November 10th—Speaker: W 
Rice, Oklahoma A & M Colleg 
Subject: ‘‘Training Arc Welding 
Operators.” 

January 6th—Speaker: James | 


coln, Lincoin Electric Co. Sub 
“Incentive for Welding.”’ This: 

ing was given special emphasis by 
Wichita Technical Societies and 
proximately 300 attended. 


February 9th—Speaker: W. C. M 


Lott, Resisto-Loy Co. Sub 
“Hard Facings, Selection and Us 
March 8th—Lukens Steel Co. furnis! 


two pictures, ‘‘The World’s Largest 


Plate Mill” and “Luken Wel 
Following the pictures a visit 

made to the Cessna Aircraft Co 
see their inert gas welding equipm 
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April \2th—Speaker: A. M. Setapen, 
Handy and Harman. Subject: 
“Properties of and Applications for 
Low Temperature Silver Brazing 
Alloys.” 

May 10th—Subject: “Stump the Ex- 
perts.”” Speakers: Eight members 
of the Wichita Section as Experts. 


WORCESTER 


Annual Meeting of the Worcester Sec- 
tion was held on April 26th at the Svea 
Gille Club, Shrewsbury, Mass. The fol- 
lowing officers were elected for the coming 
year: Chairman, James L. Forand, Pull- 
man Standard Car Mfg. Co.; First Vice- 
Chairman, Ernest N. Adams, American 
institute of Steel Construction, Inc.; 
Second Vice-Chairman, C. Myron Bur- 
sett, Lincoln Electric Co.; Secretary- 
Treasurer, Francis S. Harvey, Consulting 
Engineer. 

The following directors were elected: 


Arthur W. Knight, Alden S. Blodgett, 
Jr., George C. Ordway and Arthur P. 
Proulx for 2-year terms, and John F. 
Sloan for a one-year term. 

Committee Chairmen were appointed as 
follows: Program, Arthur W. Knight; 
Publicity, William L. Walker; Member- 
ship, John W. Bramley; Auditing, Alden 
S. Blodgett, Jr. 

Entertainment was provided by Albert 
“Hop” Riopel, who showed motion pic- 
tures and described the Holy Cross- 
Kentucky Basketball Game in _ the 
N.C.A.A. tournament in New York City. 

Leland Remington entertained with a 
display of magic. 


YORK-CENTRAL PENNSYLVANIA 


Annual Dinner Meeting was held on 
April 7th at Lincoln Woods Inn, York, 
Pa., with 114 members and guests present 
to hear H. W. Pierce, Asst. to President, 
New York Shipbuilding Corp., present an 
excellent, authoritative and interesting 





account of U. S. activities in converting 
Japan to a democratic nation. Entertain- 
ment was furnished by the ‘Three 
Spirits of Rhythm.”’ 


CANADIAN 


Toronto Chapter of the Canadian Weld- 
ing Society held its May meeting on the 
10th at Malloneys Art Gallery. This was a 
“Stump the Experts”’ night. 

Montreal Chapter held its April meeting 
on the 26th at the Berkeley Hotel, Cariter 
Room. E. R. Seabloom, Supervising 
Engineering, Research and Development 
Laboratories, Crane Co., Chicago, IIl., 
spoke on “Metallurgy and Welding of 
Pressure Piping.”’ 

Niagara District Chapter held a meet- 
ing on April 14th at the Atlas Steels Ltd 
Auditorium, Welland. C. R. Burne, 
Manager, Ontario Div., B. W. Deane & 
Co., Ltd., spoke on “The New Develop- 
ments in Metallizing.’’ 


List of New Members 


April 1 to April 30, 1948 


CHICAGO 


Barkow, A. G. (B) 
Kaulbach, Edward M. (B) 
Sebo, Louis J. (C) 


CLEVELAND 


Garber, Daniel C. (D) 
Pelles, Frank (C) 
Smith, Henry D. (D) 


COLORADO , 


Berndt, Otto (B) 
Brackton, Adolph P. (B) 
Dahlquist, Carl E. (B) 
Pike, James J. (B) 
Robertson, W. L. (B) 


COLUMBUS 


Crane, Clayton H. (C) 
O’Bryant, Franklin E. (C) 
Phillips, Don H. (C) 


DAYTON 
Sutherland, Leo M. (C) 


DETROIT 


Banks, William L. (B) 
Hawks, B. R. (C) 
Jenkins, David H. (C) 
Magolan, Alphonse J. (C) 
Sevcik, John (C) 

Swett, Earl W. (B) 
Weaver, Jess E. (C) 
Wetherby, Lyman C. (C) 


HARTFORD 


Prentice, George R. (C) 
Vernal, Clayton C. (C) 


LEHIGH VALLEY 


Evans, Sheldon a. ¢) 
Hay, Claude A. (C) 
Jacoby, William A. (C) 
Kembel, Russell J. (C) 
Stahl, Albert E., Jr. (C) 
Steinberg, Carl F. (C) 


LONG BEACH 


Huff, Burt (C) 
Lawshe, W. B. (C) 
McAlister, Eugene (C) 
Smith, Robert C. (C) 
Teeter, Malton A. (C) 
LOS ANGELES 


Lamm, O. Dell (B) 
Paldanius, Edward W. (C) 
Taber, Clifford W. (C) 
Western, Ira A. (C) 
MARYLAND 

Morris, John H. (C) 
Strahler, Irvin V. (C) 
MILWAUKEE 

Fish, Raymond O. (B) 
Hallman, Albert Francis (B) 
NEW JERSEY 

Lezan, Stephen (C) 


NEW YORK 

Clunie, Gene J. (B) 
Pavlica, Joe (C) 

Schneider, Jay Norman (D) 
NORTHWEST 

Pilarski, Edward H. (C) 


OKLAHOMA CITY 
Enloe, Lucius H. (C) 


“PEORIA 


Anker, Raymond H. (C) 
Buckholz, J. Leonard (C) 


PHILADELPHIA 


Edmonds, P. L. (C) 

Le Coff, Jesse (B) 
Scheifele, Leon H. (C) 
Wolf, Robert W. (B) 
Wooding, Walter H. (B) 


PITTSBURGH 
Dickerson, Paul B. (C) 
Stuart, David K. (B) 
PORTLAND 

Long, Joseph P., Jr. (B) 
Taylor, Guy H. (B) 
PUGET SOUND 


Holwill, Claude N. (C) 
Howard, G. C. “‘Kelly” (C) 
Long, Howard W. (B) 
Miller, Robert S. (B) 


SAN FRANCISCO 
Croft, E. L. (B) 
Waaland, Roy M. (B) 
ST. LOUIS 

Brown, John Louis (D) 


SOUTH TEXAS 


Dannenbaum, J. B. (B) 
Morgan, Preston D. (C) 


SYRACUSE 


Bedford, William G. (C) 
Cowin, William T. (C) 
House, Francis R. (C) 
Scheffey, William D. (C) 
Mothorpe, Bruce C. (D) 


TOLEDO 
Brenner, Edward L. (C) 


WESTERN MASS. 
Barry, Richard L. (C) 
WESTERN NEW YORK 


Beyser, J. P. (C) 
Biddlecom, Ray W. (C) 
Cammack, M. M. (C) 
Civello, Charles (C) 
Dombrowski, Henry J. (C) 
Hotz, Carl A. (C) 

Weber, Alfred A. (C) 
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WICHITA 


Adams, Wyatt (C) 
Bishop, Si (C) 
Cook, Forest (C) 
Goins, Howard (C) 
Good, Melvin (C) 
Haskins, C. W. (C) 
Hays, Marvin (C) 
Howard, Elmer (C) 
Kingry, John (C) 
Knight, Ralph (C) 
Moberly, Harry (C) 
Morgan, Don (C) 
Myers, John (C) 
Overby, Paul (C) 
Peters, Jacob (C) 
Reece, Wm. (C) 
Schoenrock, Paul (C) 
Schreffler, Chas. (C) 
Starkey, Hal (C) 
Windsor, Fred. (C) 


WORCESTER 


Gaudette, Leo F. (C) 
Reimers, Henry (B) 


YORK-CENTRAL PA. 
Hemming, William K. (B) 
NOT IN SECTIONS 


Aereboe, Denis Norman (C) 
Bhagat, N. B. (A) 

Des Rochers, Maurice (B) 
Dick, Charles M., Jr. (A) 
Mitchell, Adolphus (B) 
Palm, J. H. (C) 

Skilton, William Edward (B) 


Members Reclassified 


During Month of April 
NEW YORK 
Laune, Bent (B to A) 


MILWAUKEE 
Chyle, John J. (C to B) 
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